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CHAPTER 1 
INTRODUCTION AND CLASSIFICATION 


1000—INTRODUCTION 


1001. Contents.—This publication is Volume II of three volumes containing repair and maintenance 
information for the TSEC/KW-7 Electronic Tactical Teletypewriter Security Equipment. It also 
contains information about the following special-purpose ancillary units designed to operate with the 
KW-7: Remote Control Unit, Functional Remote Control Unit and the Two-Wire Loop Adapter. 
The short and long titles of Volumes I and II are as follows: 


Short Title 
KAM-143B/TSEC 


Long Titie 


Repair and Maintenance Instructions 
for TSEC/KW-7 (FOUO) - (Volume I 
~Description, Installation and Theory 
of Operation). ; 


Repair and Maintenance Instructions 
for KW-7 (FOUO) - (Volume II— 
Mlustrated Parts Lists). 


Personnel maintaining the TSEC/KW-7 will needall three volumes. A fourth publication, KAM~-146A/ 
TSEC, ‘‘Limited Repair and Maintenance Instructions for TSEC/KW-7’’, is a special-purpose docu- 
ment designed for personnel who will be authorized to perform Hmited maintenance. 


KAM- 145A/TSEC 


1002. Operating instructions.—Operating instructions for the TSEC/KW-7 are contained in the ef- 
fective edition of KAO-83/TSEC. Maintenance personnel should familiarize themselves with this 
publication. 


1003. Qualifications for Maintenance Personnel.—No persons will attempt to perform repair and 
maintenance work on the TSEC/KW-7 unless they have completed an approved course of meneee. 
in the maintenance of this equipment. 


1004. Modification of Equipment.—No modifications will be made to the TSEC/KW-7 without prior 
authorization by the Director, National Security Agency. Correspondence pertaining to such modifi- 


cations should be forwarded through proper Service or Agency channels to Assistant Director, NSA, 
for Communications Security, 3891 Nebraska Avenue, N.W., Washington 25, D.C., ATTN: S2. The 
modification instructions (KABs) which have been issued by the National Security Agency for the 
TSEC/KW-7 are listed on the last page of chapter 2, KAM-143B/TSEC. 


1005. Comments and Recommendations.—Comments and recommendations regarding the TSEC/KW-7 

or the contents of this manual are invited. Such comments and recommendations should be forwarded 

{except as noted below) through proper Service or Agency channels to the Assistant Director, NSA, 

for Communications Security, National Security Agency, 3881 Nebraska Avenue, re Washington 25, 
D.C. ATTN: S2. 


For Army Accounts: 
Comments regarding this manual or the equipment will be forwarded through channels to the 
Commanding Officer, U.S. Army Signal Communications Security Agency, Arlington Hall Station, 
Arlington 12, Virginia, ATTN: SIGCR-4. 
1lOO—CLASSIFICATION 


WOl. Classification of KAM-144B /TSEC.—This book is a registered publication and is classified 
» Formal authorization for access to CONFIDENTIAL cryptomaterial is 


“CONFIPENT E+E CREP Te: 
required for personnel to have access to this publication. 


NO2. Classification of Equipment.—The KW-7 is classified CONFIDENTIAL, CRYPTO. For in- 
structions regarding access to the equipment, and for classifications of individual components, see 
chapter 1 of KAM-143B/TSEC. 


1103. Safeguarding the ISEC/KW-7.— The KW-7 will be handled and accounted for in accordance 
with the regulations of each Service or Federal agency governing the handling of registered crypto- 
material. Specific requirements for the proper safe of registered cryptomaterial are con- 
tained in the effective edition of KAG-1/TSEC, KAG-8/TSEC and KAG-9/TSEC. 
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CHAPTER 2 
PREVENTIVE MAINTENANCE 


2000--GENERAL 


2001. Introduction.—-This chapter is divided into three Sections: Section 2$6—-General; Section 

- 2168—Inspection and Cleaning; and Section 22668—Performance Testing. Section 2606 defines the 
areas to be covered during preventive maintenance and general maintenance techniques; section 2199 
contains instructions for inspecting and cleaning various system areas, components, chassis, etc.; 
section 2269 contains instructions for performing a complete performance test on the KW-7 to 
determine that the equipment is operating properly. 


2002. Preventive Maintenance Usage.— Preventive maintenance is that work performed on a system 
or systems to determine that the equipment is in working order. Both mechanical and operational 
preventive maintenance routines should be performed, and all parts should be checked for dirt, rust, 
corrosion, fungus and ordinary signs of wear. In this manner the troubleshooting techniques em- 
ployed in chapter 3 may be held to a minimum. The following paragraphs describe the general 
nature of preventive maintenance and general practices normally associated with preventive main- 
tenance. 


a. Period of Preventive Matntenance.—The time required for preventive maintenance performed on 
operational equipment must, for obvious reasons, be held to a minimum. Some systems are 
allowed extensive ‘‘down-times’’ while others are allowed very little. The KW-7 equipment 
should have preventive maintenance performed on it at intervals determined by actual usage. 
If the KW-7 is operating 24 hours a day, it is necessary that periodic preventive maintenance be 
performed on the equipment. In the event that the KW-7 equipment is not employed over a long 
period of time the periodic preventive maintenance will be contingent upon practical judgment, 
official scheduling, ambient operating conditions, etc. 


b. General Preventive Maintenance Instructions.—To reduce the time required to perform preven- 
tive maintenance, certain operating practices should be observed at all times. It should be 
mentioned that all operating techniques and practices discussed in section 2098 are contingent 
upon the availability of necessary material. In many cases the exact techniques employed will 
depend upon cognizant personnel: 


(1) If possible, disconnect the KW-7 from the signal line. 

(2) Remove the power cord from the power source, 

(3) Use a clean, dry, lint-free cloth or a dry brush for cleaning purposes. 
(4) Use No. 6889 sandpaper to remove corrosion. 


(5) When possible, use a cloth moistened with solvent to clean all metallic parts (except electrical 
contacts). 


(6) Dipping an orange stick in a cleaning compound and allowing the compound to drip onto 
electrical contacts is an excellent cleaning technique. Remove the cleaning compound care- 
fully with a clean dry cloth. . 


Note: Use a cleaning compound approved by the cognizant Service or Agency. 


cree PE aE Beceem 


WARNING: PROLONGED BREATHING OF CLEANING COMPOUND IS DANGEROUS. 
MAKE SURE THAT ADEQUATE VENTILATION IS PROVIDED. CLEANING 
COMPOUND IS FLAMMABLE; DO NOT USE NEAR A FLAME. 


2003. Maintenance Controls.—For general reference purposes, the KW-7 maintenance controls are 
_ Dlustrated in figures 2-1 and 2-2 and described in table 2-1. 


TABLE 2-1.—MAINTENANCE CONTROLS 


Function 


-53V ADJ Potentiometer 


R49 


Power Supply -§3 volt adjustment 


-18V ADJ Potentiometer ’ Power Supply -18 volt adjustment 
R3# 

-24V ADJ Potentiometer Power Supply -24 volt adjustment 
R29 

-6V ADJ Potentiometer Power Supply ~6 volt adjustment 
R19 

+6V ADJ Potentiometer Power Supply +6 volt adjustment 
Ri 

FREQ ADJ Variable Control Time Standard Time standard output 

; frequency adjustment 

ALARM Toggle Switch Top Left Rear Enables operator to 

ON/OFF s9 of KW-7 disable audible alarm 

LOOP-OUT PUT Potentiometer Top Center Enables operator to 


ADJUST R16 Rear of KW-7 adjust loop current output 


2004. Fuses and Test Jacks—The fuses in the KW-7 are illustrated in figure 2-4 and described in 
table 2-2. Card signals are described in table 2-3. Z 


TABLE 2-2.—FUSES 


Panel Marking 


~24 VDC Filter Al? Protects dc-to-dc 
° converter 

+24 VDC Filter Al? Protects dc-to-de 
converter 

115/238 VAC Filter A17 Protects ac-to-dc 
converter 

115/236 VAC Protects ac-to-dc 


Filter Ai? 
converter 
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TABLE 2-3. —CARD SIGNALS 


Connector 
Set 8 


E-AJK (Ai) 
F Drive Pulse 
E-AJJ {A2)} 
F Drive Pulse 
T6 
16 
r4 
a~LONSOENN KE 


________.___— Signal Description 


- 


System initial set pulse 
Fibonacci shift register drive pulse 
Fibonacci feedback signal 
nace r 
fF code combiner input 
F code combiner input 
Power supply voltage 


Power supply voltage 
Ground 


Fibonacci shift register, output stage 
no, 16 


Fibonacci shift register, output stage 


no. 

¥ code combiner input 

f code combiner input 

fF code combiner output 

B code combiner output 

t code combiner output 

System initial set pulse 

Fibonacci shift register drive pulse 
Fibonacci shift register, output stage 


no. 16 


Fibonacci shift register, output stage 
no. 16 


¥ code combiner input 


Card 
E-AJJ (A2) 
(Cont, ) 
Py 
ri 
5B 
q 
F 
E-AJM (A3) 
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TABLE 2-3 (Continued) 


Se a ee 


¥ code combiner input 
Power supply voltage 
Power supply voltage 
Ground 


Fibonacci shift-register, output stage. 


no. 3 


Fibonacci shift register, output stage 
no. $2 


F code combiner input 
¥ code combiner input 
fi code combiner output 
g code combiner output 
¥ code combiner output 


An intermediate code form 
PP code combiner output 
System initial set pulse 


Timing signal for key generator 
activity 


Timing signal for key generator 
activ 


Time interval decoded from output 
counter 


Time interval decoded from output 
counter 
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HELEN TE filly 


Card 


E-AJM (A3) 
(Cont. ) 


TABLE 2-8 (Continued) 


M B 
PCF Ww 
BG - NO V 
PCI xX 
s.N Y 
WPM19¢ c 
WPM67 K 
NORMAL 3 J 
SEND 2 U 
5 P 
YN-1 A 

T 
+6V 7 
-6V 17 
GRD 19 
E 
Z1 

R 
Vv s 
W 22 


Signal Description Card 


Gating Tevel that indicates data E-AJL (A4) 


activity 


Phasing counter, stage Gg output 


BG and Normal 
Phasing counter, stage 1 output 
Send and Normal 


‘169 words per minute 


67 words per minute 


8 code combiner inverted output 
An intermediate code form 
Extensor (SRX) output 

Power supply voltage 

Power supply voltage 


Ground 


Extensor (SRX) output 


Output data form prior to start and 
stop bauds addition 


An intermediate code form 
Output of auto key generator 


An intermediate code form 


KAM-144B /TSEC 


TABLE 2-3 (Continued) 


Connector 
| sigma | eae 
Z1 12 


32 


F Drive Pulse 


Signal Description 
Output data form prior to start and 
stop bauds addition 


Fibonacci shift register, stage 
no. 32 output 


Fibonacci shift register drive pulse 


Fibonacci shift register, stage 
no. $2 output 


System initial set pulse 
Power supply voltage 
Power supply voltage 
Ground 


Gutput data form after start and stop 
bauds addition é 


Alarm test switch output 
8 code combiner output 
t code combiner output 
Indicator or Normal 
Output bit rate 


q code combiner output 


¥F code combiner output 
Fibonacci feedback signal 
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TABLE 2-3 (Continued) TABLE 2-3 (Continued) 


Sat aa sat ar = sgl Desi 
E-AJL (A4) E-AJO (A5) 
(Cont. ) AT3A N Alarm test switch output (Cont, } 1&N Indicator and Normal 
ZA li Output data form prior to addition of +6V Power supply voltage 
start and stop bauds 
-6V Power supply voltage 
35 J Fibonacci shift register, stage 
no. 32 output GRD Ground 
1] Z Fibonacci shift register, stage SET System initial set pulse 
no. 39 output 
AT3A Alarm test switch output 
39 22 Fibonacci shift register, stage : 
no. 39 output GEO Gated extensor output, crypto sync 
line 
YN-1 An intermediate code form 
NORMAL 1 
YN-1 Cc An intermediate code form 
KG Timing signal for key generator 
NORMAL 3 19 activity 
A 21 Fibonacci feedback signal Z2 An intermediate code form 
KG R Timing signal for key generator NORMAL 2 
activity 
NORMAL 2 
SP F Special point, F drive pulse deletion 
leve. 35 Fibonacci shift register, stage 
es no. 35 output 
8 8 8 code combiner inverted output 
= 39 Fibonacci shift register, stage 
A Ww Fibonacci feedback signal no. 39 output 
AT4B M Alarm test switch output A Fibonacci feedback signal 
ae Fibonaccl shift register, stage 
E-AJO (A5) OBRI M Output bit rate ” see cctpat acca es ie 
ia ; 
WwW - An intermediate code form ATS Alarm test switch output 
2 Alarm test switch output 
nee m= Bet eet See Ours A Fibonacci feedback signal 
SSF Alario gampling pulse AT6 Alarm test switch output 
~ECONFIBEN FH Ane ORIGINAL | 8 
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Card 


E-AJO (A5) 
(Cont. } 


TABLE 2-3 (Continued) 


GZO F 
v 

w 15 
SEND 1 s 
PLAIN 12 
E 21 
Z1A 19 
E 26 - 
Z1A 22 
AT8 18 
AT? x 
ATIA 

ALARM 1 Zz 
ALARM 1 A 
ALLR 6 
ALL 5 
TEX 16 
TEX 1 Y 


Signal Description 


Gated Z stream output, data line 
Output of auto key generator 
An intermediate code form 


Extensor (SRX) output 


Output data form prior to addition 
of start and stop bauds 


Extensor (SRX) output 


Output data form prior to addition 
of start and stop bauds 


Alarm test switch output 
Alarm test switch output 


Alarm test switch output 


Condition indicative of a compro- 
mising failure which will disable 
transmitter 


Condition indicative of a compro- 


- mising failure which will disable 


transmitter 

Alarm lamp remote 
Alarm lamp 

Text 

Text 


Card 


E-AJO (A5) 
(Cont. ) 


E-AJN (A6) 
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TABLE 2-3 (Continued) 


pee 
INDC D 


Signal Description 


Audible alarm actuator 


Indicator counter 

Send switch output 
Send switch output 
Output counter, stage 6 
P counter 

Power supply voltage 
Power supply voltage 


Output counter character rate timing 
pulse 


Indicator counter 
Power supply voltage 
Ground 


Timing pulse (receive mode) for M 
flip-flop 


Something not available (data pres- 
ence level) 


Alarm test switch output 

Output counter, stage 6 
Clear X register 

Special point, F drive pulse deletion 


eve. 


19 
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TABLE 2-3 (Continued) 


— i 
E-AJN (A6) Timing signal for key generator E-AJN (A6) 
(Cont. ) activity (Cont, ) 

L Lock in gate 

»'f Level from alarm test switch which E-AJQ (A7) 

generates set pulses 

F 

E 

8 Break lamp remote 

N Break lamp 
16 
19 

8 Indicator or Normal 

H Indicator or Normal 

A 

8 

5 

U 

P 

18 Gating level for CLX 

K System initial set pulse 

12 Input to SET driver 

PPE EN em 


KAM-144B/TSEC 
TABLE 2-3 (Continued) 


Se 


Signal 1 Description 


POWER SET A special purpose set pulse 
SEND 1 Vv 

Gated Ine output 

Output bit rate and bit I 


Output bit rate 
Indicator or Normal 


Power supply voltage 
Power supply voltage 
Ground 

Time standard 


199KC (internal or external) timing 
pulse to timing counter 


System initial set pulse 
67 words per minute 


199 words per minute 
Slow gate 
Internally generated 199KC signal 


Corrected system timing pulses 


20 
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“CONTR EN Tite 
TABLE 2-3 (Continued) 
Card Signal Description Card . 

E-AJP (A8) CLOCK 2 Corrected system timing pulse E-AJP (A8) 
~24V 14 Power supply voltage ae 
+6V 7 Power supply voltage 
-6V 17 Power supply voltage 
GRD 19 Ground 
TRB 3 Transfer pulse, B register 
TRA 4 Transfer pulse, A register 
POWER SET 29 A special purpose set pulse “E-AJJ (A9) 
FL 21 Input character (fixed length) gating 

eve 
BG D Gating level for CLX 
SEND $ 6 
NORMAL 3 Cc 
LUST F Line in schmitt trigger 
MOD 6 Y Input counter counting mode (6 bauds 
per cycle) 
LOIG K Loop in gate 
NEC 22 ‘Non-synchronous continuous 
SEND 1 16 
PA Z Plain asynchronous 
CLX 19 Clear X register 
IBR Vv Input bit rate 
—~CONFIBENT A 


BCi 


9 
5 
1 
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TABLE 2-3 (Continued) 


Connector 
ee ee 
LIG 18 


Signal Description 


Lock in gate 
Phasing counter, stage I 
Phasing counter, stage 0 


pulse us measure 
8 ¢. acters 


Input counter, stage 7 


Input bit rate 


Send and Normal 
P pulse delayed 


System initial set pulse 
SRA register shift pulse 
Input of A and B registers 


‘Taput of A and B registers 


P counter 


Randomizer output to SRA2 


ear X register 
Transfer pulse, A register 


Indicator counter 


Indicator counter 
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ONIDENT En KAM-144B/TSEC 
TABLE 2-3 (Continued) TABLE 2-3 (Continued) ; 
ee ee ae 
E-AJJ (A9) E-AJR (A1f) S Se ero 
(Cont. ) Output bit rate (Cont. ) c7SRA2 So oe Shift register_A,_stage 2 
Power supply voltage a 
Power supply voltage ==e—— 
Ground SET 1 8 Input to SET driver 
Transfer pulse, B register | BRE 11 j- -BREAK. 
SRB register shift pulse LIOD M Line out digital 
Shift register A, stage 2 LUST 14 Line in schmitt trigger 
Shift register A, stage 5 NORMAL 2 N 
Shift register A, stage 5 BRK K Signal initiating transmission break 
Extensor (RX) output BRLO R Break receive lockout 
Extensor (SRX) output OC6 z Output counter, stage 6 output 
ZERO/ONE indicator message Océ 3 Output counter, stage 6 output 
detector 
OBR 22 _ Output bit rate 
E-AJR (A19) System initial set pulse CTRP 26 P counter 
Corrected system timing pulse CTRE Y counter 
Power supply voltage OCE 21 Output counter, stage 6 output 
Power supply voltage OBRI 12 Output bit rate 
Ground CTRPI 19 P counter, stage I output 
Indicator or Normal STOP x 
Phasing or Indicator lamp driver OBR. BIT J Output bit rate and bit T 
START T 
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TABLE 2-3 (Continued) 


Connector 


Card 


Signal Description Card 


E-AJR (A19) 


E-AJU (Al11) 
(Cont. ) 


(Cont. ) 


Output counter character rate timing 
Pulse 


__Output counter character rate timing 


pulse 

Indicator counter reset 

Output bit rate 

Clear X register 

Clear X register 

Output bit rate 

Break receive level to break 

(indicator) character counter 
_E-AJU (Alt) 
Input of A and B sovintecé 
Input bit rate 
System initial set pulse 


A pulse used to measure MOD 8 
phasing characters 


Input counter, stage 7 output 


Output counter character rate timing 
pulse 


Power supply voltage 


|| 


Connector 
ee ee 
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TABLE 2~3 (Continued) 


Signal Description 


~6V 17 Power supply voltage 
GRD 19 Ground 
SEND T 3 
LIS N Loop inhibit switch 
PA L Piain asynchronous 
LUR 4 Line in relay 
M K Gating level that indicates data 
activity 
OBR1 18 Output bit rate 
NORMAL $ 2 
22 1 Data output in final form (start-stop 
bauds superimposed) 
Loco A Loop output control 
PCH U Phasing counter, stage @ output 
LO12 6 Loop in 
PTS s Plain text safety 
PCl T Phasing counter, stage 1 output 
ALARM 1 P 
SEND 1 Y 
SAG 26 Shift A gate 
TBRI x Input bit rate 
SBG 21 Shift B gate 
ORIGINAL 
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TABLE 2-3 (Continued) 


ae ee 


E-AJU (A11) 
(Cont. } 


tput bit rate 


Input character (fixed length) gating 
level 


Down shift 


Non-sy nchronows continuous 


Input counter counting mode (6 bauds 
per cycle) 


Loop in gate 
Loop out digital 
Line in schmitt trigger 


input character (fixed length) gating 


evel 


Send lamp 


Send lamp remote 


z Register A shift pulse 
WwW Register B shift pulse 
E-AJT (A12) ICR Indicator counter reset 
Pd P pulse delayed 
BTC Break receive level to break 
(indicator) character counter 


| nA E NE ieee 


KAM-144B /TSEC 
TABLE 2-3 (Continued) 


sees ieee iene 
= Sen iin 


E-AJT (A12) 


(Cont. ) ZERO/ONE indicator message 


detector : 
Power supply voltage 


Power supply voltage 


System initial set pulse 
Input counter, stage 7 output 


Shift register A, stage 5 output 
Text 

Output bit rate 

Text 

Shift register A, stage 5 output 


Input character (fixed length) gating 
level 


Input to SET driver 


tput counter character rate timing 
pulse 
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Card 
E-AJT (A12} 
(Cont. } 

TRA 
SAG 
SNB 
SBG 
M 

E-AJW (A13) 

—ECONHDENT KE 
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TABLE 2-3 (Continued) 


Signal Description 


Indicator counter 
Indicator counter 


eve indicates 
activ 


P pulse delayed 
Line out digital 
Loop out control 


Something not available (data 
presence level) 


Transfer pulse, A register 
Shift A gate 


Timing pulse (receive mode) for M 
flip-flop 


Shift B gate 


Gating level that indicates data 
activity 


Transfer pulse, B register 


Special one shot (randomizer) output 
Alarm test switch output 
Randomizer (stage 1) 

P counter 


Indicator or Normal 


Card 


E-AJW (A138) 
(Cont. ) 
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TABLE 2-3 (Continued) 


Connector 
pi] 


7 
17 


16 


19 


12 
16 


Signal Description 


Power supply voltage 
Power supply voltage 


Ground 

put of Aand Br ers 
Randomizer (stage 2) 
Alarm test switch output 
System initial set pulse 
Output bit rate 
Randomizer output to alarm 
Randomizer output to SRA2 


Audible alarm actuator 
Corrected system timing pulses 
Output counter, stage 6 


Condition indicative of a compromising 
failure which will disable transmitter 


P counter 


eve. cates 
ac 


Output data form prior to addition of 
start-stop bauds 
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TABLE 2-3 (Continued) TABLE 2-3 (Continued) 
nn noes tnelnenetemeneinnnaneie nS 
cee [se Hester = sent Dein 
age so E-AIV (A14) LOR 3 Line in relay 
Cont. 
; U Level from alarm test switch which 

generates set pulses 
Audible alarm 

Extensor (SRX) output Relay driver. rare 

i Loop output analog 1 

MI lamp Zener controlled 46 volt reference 
f t 

Alarm sampling pulse or loop out circuits 

Activity (PTS function) Power supply voltage 

‘Auainlecataicn: Power supply voltage 

Output bit rate 

Relay driver 
Power supply voltage 

Gated Z stream outmt, data line Power supply voltage 

An intermediate code form Ground 

An intermediate code form i ies 
Alarm test switch output 

Send and Normal 
Line out digital 

Gated extensor output, crypto sync Loop out digital 

line 

Alarm test switch output Epo oor naaliog’ 
Loop out analog 

Output data form prior to addition of 

stant-atop bauds Line out relay 
Line out analog 
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eH DEH ; ; KAM-144B8/TSEC 
_ TABLE 2-3 (Continued) TABLE 2-4.—EQUIPMENT INSPECTION 
Overall Overheating, which is indicated by discoloration, 
E-AJV (A14) blistering, bulging of parts or containers, or 
(Cont. } AUDO2 1 Audible alarm peculiar odors. Leakage of insulating compounds. 
Dirt, corrosion, rust, mildew, or fungus growth. 
NCL 
* Negative coil (TD step relay) Leads Looseness or separation, corrosion, or damaged. f 
TDS1 K Transmitter-Distributor step pulse 1 Terminal Connections Corrosion, dirt, or damage. 
PCL F Positive coil (TD step relay) Mechanical assemblies . Looseness, insecure mounting, damage. 
- Switches Loose mounting andconnections. Pitting, dirt, cor- 
LOOP v Loop out positive rosion, or wear of accessible contacts. Freedom 
in action. 
LOA3 
28 Loop out analog 5 Pushbutton Lamp Dirt or damage. 
ZR 15 Zener reference b. Cleaning,~All parts, except electrical contact surfaces, should be cleaned with a clean, lint-free 
cloth, or a brush moistened with an approved solvent. When cleaning has been completed, the 
LOON2 T Loop out negative 2 white film deposit remaining after the fluid dries must be wiped off. Electrical contact surfaces 
should be Cleaned with a clean, lint-free cloth moistened with trichloroethylene. Table 2-5 
SOs 11 Special one-shot (randomizer) output presents, in tabular form, the procedures for cleaning various areas of the equipment. 
WARNING: CARE SHOULD BE EXERCISED WHEN USING TRICHLOROETHYLENE AS A 
NAL 
tt = Randomizer (stage 1) CLEANING AGENT. ALTHOUGH THIS SOLVENT IS A NON-INFLAMMABLE 
2 AND NON-EXPLOSIVE LIQUID, IT CAN PRODUCE TOXIC EFFECTS. RE- 
mee q Randomizer output to SRA2 PEATED CONTACT WITH THE SKIN CAN CAUSE IRRITATION. RUBBER GLOVES 
SHOULD BE WORN WHEN USING THIS SOLVENT. DO NOT APPLY TRICHLORO- 
aaa N Randomizer output to alarm logic ETHYLENE TO POLYSTYRENE, LUCITE, PLEXIGLASS, OR SIMILAR PLASTICS. 
RNA2 Ss Randomizer (stage 2) INSTEAD USE DRY CLEANING SOLVENT. 
TABLE 2-5.—CLEANING PROCEDURES 
2100—INSPECTION, CLEANING, AND LUBRICATION Part or Area Cleaning Procedure 
2101. Schedule for Inspection, Cleaning, and Lubrication.— The KW-7 requires no lubrication but should Inaccessible areas or areas where Dry, compressed air may be used if the line 
be inspected for physical damage and cleaned at least weekly. Environmental conditions may cause loose dirt has accumulated. pressure does not exceed 69 psi. Clear air 
the frequency of these checks to vary. line of moisture prior to cleaning equipments. 
2102. Instructions for Inspection and Cleaning. Element and logic packages, elec- 
. tronic chassis, contacts and ter- 
a. Inspection.—A careful inspection of ail parts of the equipment is most important since it deter- minals. 
mines the necessity for other maintenance procedures. Table 2-4 presents the methods for in- 1) Corrosion 1) Clean with No. 029% sandpaper and then 


polish with a clean, dry lint-free cloth. 


specting the equipment. 
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TABLE 2-5 (Continued) 


Part or-Area Cleaning Procedure 


2) Dirt, mildew, or fungus 2} Clean with a dry, lint-free cloth or brush 


moistened with trichloroethylene. 
Corroded switch contacts Burnish with burnishing blade, keeping the 
blade clean by wiping it frequently with a 
clean, dry, lint-free cloth moistened with 
trichloroethylene, 


2200—PERFORMANCE TESTING 


2201. Explanation of Performance Testing Procedures.—The “performance ‘testing procedures as pre- 
sented in this section serve the dual purpose of determining the operational capability of the equip- 
ment as part of a scheduled testing program and aiding the technician in troubleshooting the func- 
tional units of the system. Two KW-7 units—one, the unit under test, and the other, a unit known 
to be operational—are utilized to facilitate testing. In this manner, the unit can be thoroughly tested 
in all phases of operation by simulating on-line conditions. 


Note: If abnormal indications are observed during any test, reference should be made to the 
troubleshooting procedures contained in chapter 3. 


2202. Test Equipment Required.—Tabie 2-6 defines the test equipment used to perform the individual 
testing procedures. 


TABLE 2-6.—TEST EQUIPMENT REQUIRED FOR 
PREVENTIVE MAINTENANCE TESTING 


Test Equipment 
Teletypewriter, 66 wpm 


KBD Filters Removed 
Teletypewriter, 199 wpm KBD Filters Removed 


196 wpm Step TD Line Filters Removed 


69 wpm TD Line Filters Removed 
69 wpm TD Line Filters Installed 
198 wpm TD Line Filters Removed 


TTY Test Tape 


DC Power Supply, 129-149 
volts, 268 ma. 


. KAM-144B /TSEC 
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TABLE 2-6 (Continued) 


Test Equipment 


Oscilloscope, Tektronix 535 
(or equivalent) 


Voltmeter, AC 115/238 volts 
Voltmeter, Digital 
Ammeter, DC, 2 to 68 ma. 
Multimeter 


Potentiometer, 769% ohm, 
25 watt 


Resistor, 1969 ohm, 5 watt 
Resistor, 596 ohm, 5 watt 
2203. Test Procedures.—For a complete check of the KW-7, the following test procedures should 


be performed in the sequence given to ensure that the equipment is tested in the proper manner. 


Note: Reference is made in the procedures to adjustment of the line and the loop currents. These 
adjustments should be made to the value (either 26 ma or 66 ma.) for the teletypewriter 
equipment and the line conditions. 


a. Initial Test Setup.—The following test procedures are preliminary tests. Two KW-17’s will be 
employed for these testa. For this reason the following steps will define the unit under test as 
STATION A KW-1 and the reference unit as STATION B KW-7. 


(1) Set the switches on both KW-7A and KW-7B to the positions indicated in table 2-7. 


TABLE 2-7,—INITIAL SWITCH SETTINGS 


Power ON-OFF Front Panel 


Alarm Test Front Panel OFF 
PCR Switch Front Panel CIPHER 
Line Input Time Standard Area 2g 


Loop Output Card Alé 
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TABLE 2-7 (Continued) 


Speed Selector Rear of Unit 


Break Function Rear of Unit ON 
Alarm ON-OFF Time Standard Area ON 
TD Step Time Standard Area CONT. 


115-236 VAC Applicable Position 


Main Filter 


*Set SPEED SELECTOR switch to setting determined by teletypewriters being used. 


(2) Perform the wiring connections indicated in figure 2-8. 
(3) Unlock the patch cord front cover and perform the wiring connections indicated in table 2-8. 


WARNING: THE PATCH CORDS MUST NEVER BE SET AS SHOWN IN TABLE 2-8 WHEN 
THE KW-7 IS CONNECTED TO THE LINE. 


TABLE 2-8.—PATCH CORD TEST ARRANGEMENT 


From Combiner To Register 
Board Jack Card Terminal 


TABLE 2-8 (Continued) 


From Combiner To Register 
Board Jack Card Terminal 
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Figure 2-1.—Power Supply, Top View (Cover Removed). Figure 2-2.—KW-7, Top View (Cover Removed). 
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Figure 2-3.—KW-7, Rear View. Figure 2.4.—KW-17, Front View. 
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Figure 2-5.—KW-17, Bottom View (Cover Removed). Figure 2-6.—Front View of Remote Control Unit. 
own QM ELDER Ae 


ORIGINAL 3 2 


DOCID: 3559657 


Figure 2-7.—Rear View of Remote Control Unit. 
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Figure 2-8.—Front View of Loop Adapter Unit. 
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Figure 2-9.—Front View of Functional Remote Control Unit. Figure 2-19.—Rear View of Functional Remote Control Unit 
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(4) Place the POWER ON-OFF switch in the ON position and observe that the POWER ON in- 
dicator lamp becomes illuminated. Allow a five-minute warm-up period before performing 
any further steps. 


b. Power Supply Adjustments. 


(1) Remove the power supply top cover from the unit under test. Using a multimeter, measure 
the voltages indicated in table 2-8. Make any adjustments necessary to bring the voltages 
within tolerance. 


TABLE 2-9.—POWER SUPPLY OUTPUT VOLTAGE MEASUREMENTS 


From To 
| ‘Test Point Test Point Adjustment 


J2(GND) 


Tolerance 
Minimum 


+6.18V 


-6 J2(GND) ~6.18V 
~18 J2(GND) -18.36V 
~24 J2(GND) -24.72V 


J2(GND) 
(2) With an oscilloscope, check the ripple at the test points indicated in table 2-9. The ripple 
shall not exceed §.3 volts peak-to-peak at any point. 
c. Loop Curvent Adjustments. 


(1) Connect a multimeter as an ammeter in series between the spade lug on the end of the W7 
cable signal output leads from J7 (STATION A) and its corresponding terminal on the tele- 
typewriter. Leave the other signal output lead connected to the teletypewriter. (See fig. 2-8.) 


(2) Remove card E-AJV (STATION A) and place the LOOP OUTPUT switch, located on the card, 
in the 69 position. (This switch may already be in the 69 position.) Replace the card. 


Note; If the teletypewriters in use are equipped with current adjusting controls, turn 
these controls to the maximum current position. 


(3) Adjust the LOOP OUTPUT ADJUST potentiometer (STATION A) until a reading of 69 milli- 
amperes is observed on the multimeter. 


(4) Remove card E-AJV (STATION A) and place the LOOP OUTPUT switch in the 29 position. 
Replace the card. 


(5) Repeat step (3) observing for an indication of 26 milliampere on the multimeter. 


d. Break Character Counter Test. 


(1) Connect the oscilloscope sync lead to test point TP-8 (Card E-AJR) and the scope test lead 
to test point TP-5 (Card E-AJR). 


a 
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(2) Adjust the oscilloscope for negative external synchronization with a sweep time of 209 milli- 
seconds per centimeter. 


(3) Press the BREAK pushbotton/indicator (S4) and observe the oscilloscope for a waveform. 
Measure from the start of sweep to fall of the pulse from § to -6 volts. 


Note: Oscilloscope measurement will vary with the teletypewriter being used as follows: 


Teletypewriter Measurement 
6% wpm 1665 Milliseconds + Scope Error 
67 wpm 1689 Milliseconds + Scope Error 


1117 Milliseconds + Scope Error 


(4) Press the BREAK RESTORE pushbutton. t 
@, Output Bit Rate Test. : 


{1) Adjust the oscilliscope for positive internal synchronization with a sweep time of $ milli- 
seconds per centimeter. 


(2) Place the oscilloscope probe at test point TP-12 (Card E-AJR). 


(3) Measure ane signal period for the WPM SPEED SELECTOR switch positions indicated in 
table 2-19. 


TABLE 2-19.—WPM SPEED it 
SELECTOR SWITCH POSITIONS 


Switch Position Signal Period 


13.3 Milliseconds 


67 26.8 Milliseconds 


22.2 Milliseconds 


(4) Return the WPM SPEED SELECTOR switch to the position for the teletypewriter in use. 


Sf. Power Set Test,—Place the POWER switch in the OFF position, wait at least two seconds and then 
return it to the ON position. Observe that the POWER ON indicator lamp becomes illuminated. 
If any other lamp becomes illuminated, observe that they become deactivated. 


g PCR Switch Set Test. 
(1) Set all switches to the switch positions listed in table 2-7. 
(2) Place both KW-7 POWER switches in the ON position. 


(3) Depress the STATION A SEND switch and observe that the SEND indicator lamp on STATION A 
and the P&I indicator lamps located on both KW-7’s become illuminated for a few seconds 
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and then become deactivated. (Relay clicks can be detected in both STATION A KW-7 and (¢) The SEND indicator becomes {lluminated. 
STATION B KW-7 during the P&I lamp illumination period.) Note: The remaining portions of this section relate to various operational tests on the 
(4) Place the STATION A PCR switch in the SYNC (plain) position and observe that the SEND STATION A KW-7. 
indicator lamp becomes deactivated. The PLAIN indicator amp becomes illuminated, and 
the audible alarm sounds. k. 29 Milliampere Neutral Mode Test. 
(5) Depress the STATION A SEND switch and observe that the SEND indicator lamp becomes (1) Place the STATION A KW-7 LINE INPUT switch in the 26 milliampere position. 
illuminated. (2) Adjust the 7K, 25W potentiometer for 2 milliamperes of line current as observed on an 
(6) Place the STATION A PCR switch in the CIPHER position and observe the zonloming: ammeter connected between terminal E5 STATION A and terminal El (STATION B). 
(a) The SEND indicator lamp becomes deactivated. (3) Place a test tape in the transmitter-distributor at STATION A. 
(b) The PLAIN indicator lamp becomes deactivated. (4) Depress the STATION A KW-7 SEND switch and observe that the STATION A Kw-7 1SEND 
a .. (e)--The-audible-alarm-becomes deactivated. --indicator-becomes-iluminsted;--- =~ ~~ ee 
(5) Start STATION A TD and send test message for five minutes. Observe the printouts on both 
hy ALARM TEST Switch Set Test. STATION A page printer and STATION B page printer for ‘‘clean’’ copy without any garble. 
(2) oe aici Oe aa ALARM TEST switch in position 16 and observe that the audible (6) Place STATION A TD in a deactivated condition and wait ten minutes before performing any 
further steps. 
0 PE CEE eT EEO ORT BEND) gation and omerre that he SEND seniceton Lecomee (7) Activate STATION A TD but do not depress the SEND switch. Transmit six error-free lines. 
(3) Return the ALARM TEST switch to the OFF position, through position 11, andobeerve the 7 6 Mélliampere Neutral Mode Test. 
following: (1) Place the STATION A KW-7 LINE INPUT switch in the 69 position. 
(a) The SEND indicator lamp becomes deactivated. (2) Adjust the 7K, 25W potentiometer for 69 milliamperes of line current as observed on an 
(bo) ‘The audible alarm becomes deactivated. ammeter inserted in the E5 (STATION A)-E1 (STATION B) line. 
i. BREAK Switch Set Test. (3) Depress the STATION A KW-7 SEND switch and send six error-free lines from STATION A 
: ° TD. 
(1) chief cierd etl anh aented pisses tar sti ek the STATION A KW-7 SEND lamp (4) Observe the printouts on both STATION A page printer and STATION B page printer. 
(2) After both P&l indicator lamps become deactivated, depress the BREAK switch on STATION B ee eee Been ey eee ee mene 
KW-7 and keep it depressed until the BREAK indicator lamp becomes illuminated and the amp goe 


audible alarm sounds on both KW-7’s. Observe that the SEND indicator lamp on STATION A m. Alarm Test Circuitry Test. 


KW~-7 becomes deactivated. (1) Place the STATION A KW-7 and the STATION B KW-7 in the receive mode by turning power 
(3) Depress the STATION A KW-7 BREAK RESTORE switch and observe that the BREAK in- off for five seconds and then turning it on again. 


dicator lamp and the audible alarm both become deactivated. (2) Rotate the STATION A KW-7 ALARM TEST switch through each of its 19 test positions, 


j. SEND Switch Set Test. pausing for approximately five seconds at each position. : 
(1) Depress the STATION A KW-7 SEND switcb. (3) Note an audible alarm indication at positions 1 through 1 and ALARM indicator lamp indica- 
(2) After the P&I indicator lamp becomes deactivated, ground permuter patch-cord terminal F31 ieee Oa ak 1 ‘ kegel pees peas ate prep Occ The alarm indications should 
with a clip lead. Observe that the ALARM indicator lamp becomes illuminated and the audible onty. te a tn ge tate ts AL ARE | gleias it ore id 
alarm becomes activated. Remove the clip lead from terminal F31. CORRS ae: PORNOD 2 he : . : 
a ‘ (4) Rotate the STATION A KW-7 PCR switch to the SYNC (plain) position and observe that the 
(3) _ the STATION A KW-7 SEND switch and observe the following: wudible alarm becomes activated. 
(a) ‘The ALARM indicator lamp becomes deactivated. (5) Place the ALARM ON-OFF switch in the OFF position and observe that the audible alarm 
(b) The audible alarm becomes deactivated. goes off. 
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(8) Return the ALARM ON-OFF switch to the ON position. Rotate the STATION A KW-7 PCR 
awitch to the ASYNC (plain) position and observe that the audible alarm remains activated, 


(7) Repeat step 5. 


(8) Return the ALARM ON-OFF switch to the ON position and the PCR switch to the CIPHER 
position. 


BREAK and BREAK RESTORE Switch Tesi, 
(1) Depress the STATION A KW-17 SEND switch. Observe that the SEND indicator lamp goes on. 


(2) After both P&I lamps are extinguished, depress the STATION A KW-7 BREAK switch. Observe 
that the BREAK indicators and audible alarms for both KW-7’s become active and that the 
STATION A KW-7 SEND lamp goes out. 


(3) Depress the STATION A KW-7 SEND switch and observe that the STATION A KW-7 unit is 
unaffected. 


(4) Press the STATION A KW-7 BREAK RESTORE switch. Observe that the BREAK indicator 
lamp and the audible alarm are deactivated for the STATION A KW-7. 


(5) Press the STATION B KW-7 BREAK RESTORE switch and then the STATION B KW-7 BREAK 
switch. Observe that STATION A KW-7 is unaffected. 


BREAK FUNCTION Switch Test. 
(1) Place the BREAK FUNCTION switch, on both equipments, in the OFF position. 
(2) Depress the STATION A KW-7 SEND switch. 


(3) After both P&I lamps become extinguished, depress the STATION B KW-7 BREAK switch and 
observe that both equipments remain unaffected, 


{4) Depress the STATION A KW-7 BREAK switch and observe that both equipments remain 
unaffected, 


(5) Place the POWER ON-OFF switches for both KW-7’s in the OFF position. 
Plain Asynchronous Mode Test (fig. 2-9). 


(1) Connect the unit under test (STATION A) as shown in figure 2-9. Observe that the line TD 
must have its line filters installed. 


(2) Place the STATION A KW-7 POWER ON-OFF switch in the ON position. With the 7K poten- 
tiometer, adjust the line current to 66 milliamperes, 


(3) Place the STATION A KW-7 PCR switch in the ASYNC (plain) position. ‘ 


(4) Depress the STATION A KW-7 SEND switch and observe that the P&I indicator becomes 
activated and then is deactivated immediately upon release of the SEND switch, 


{5) Send a test message from the line TD and print six error-free Lines on the line page printer 
and STATION A page printer. 


(6) Deactivate the line TD. 


(7) Send a test message from STATION A TD and print six error-free lines on the line page 
printer and STATION A page printer. 
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(8) Place the POWER ON-OFF switch in the OFF position. 
Local TD Stepping Test (Continuous). 
(1) Perform the wiring connections indicated in figure 2-19. 
(2) Place the STEP-CONT/TD STEP switch on both equipments to the CONT position. 
(3) Place the POWER ON-OFF switch on both equipments in the ON position. 
(4) Place a test tape in STATION A TD and put the TAPE ADVANCE switch in the ON position. 
(5) Depress the STATION A KW-7 SEND switch and observe the following: 
(a) The STATION A KW-7 SEND indicator becomes illuminated. 
{b) The P&I indicator lamp on both equipments becomes illuminated. 
{c) As both P&I lamps become deactivated, STATION A step TD starts. 
(d) The TD clutch magnet should remain energized. 


(e) The STATION A KW-7 should transmit six error-free lines to the STATION B KW-7 
page printer. 


(6) Place the- STATION A TD TAPE ADVANCE switch in the OFF position. 


Local TD Stepping Test (Stepping). 
(1) Place the STATION A KW-7 STEP-CONT/TD STEP switch in the TD STEP position. 
(2) Place test tape in STATION A TD and put the TAPE ADVANCE switch in the ON position. 
(3) Depress the STATION A KW-7 SEND switch and observe the following: , 
{a) The STATION A KW-7 SEND indicator becomes illuminated. 
(b) The P&I indicator, on both KW-7's becomes illuminated. 


{c) After the STATION A KW-7 P&I indicator lamp becomes deactivated, STATION A TD 
begins to step. ; 


(d) The STATION A TD clutch magnet is pulsed once each revolution. 


(e) Both the STATION A KW-7 and STATION B KW-7 page printers record error-free 
printouts. 


(4) Place the STATION A TD TAPE ADVANCE switch in the OFF position. 

(5) Place the POWER ON-OFF switch for both equipments in the OFF. position. 

Remote Control TD Stepping (Stepping and Continuous) Test. 

(1) Perform the wiring connections indicated in figure 2-11. 

(2) Place the POWER ON-OFF switch on both equipments in the ON position. 

(3) Place the STATION A KW-7 STEP-CONT/TD STEP switch in the TD STEP position. 
(4) Place the STATION A KW-7 PCR switch in the REMOTE position. 

(5) Place the STATION A TD TAPE ADVANCE switch in the ON position. 
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(8) Place both the Remote Control Unit PLAIN-CIPHER-SYNC-ASYNC switch (hereinafter called 
PC switch) and the STATION B KW-7 PCR switch in the CIPHER position. Observe. that-the 
remote control CIPHER indicator lamp becomes illuminated. 

(7) Depress the Remote Control Unit SEND switch and observe the following: 

{a) Both the STATION A KW-7 and Remote Control Unit SEND indicators become activated. 


(b) The STATION A KW-7, STATION B KW-7 and Remote Control Unit P&I indicator lamps 
become illuminated for several seconds and then become deactivated. 


(c) When the P&I indicator lamps become deactivated, STATION A TD begins to step. 
(d) The STATION A TD clutch magnet is pulsed once each revolution. 
(e) The STATION A KW-7 and STATION B KW-7 page printers record error-free printouts. 


(8) Place the STATION A KW-7 STEP-CONT/TD STEP switch in the CONT position and observe 
the following: 


(a) The STATION A TD clutch magnet remains energized. 
(b) The STATION A KW-7 and the STATION B KW-7 page printers record error-free print- 
outs, 
t. Remote Control Break Function Tesi. 
(1) Depress Remote Control Unit SEND switch, observing the following results: 
(a) Both the STATION A KW-7 andthe Remote Control Unit SEND indicators become activated. 


(bo) The STATION A KW-7, STATION B KW-~7 and Remote Control Unit P&I indicators become 
illuminated for several seconds, and then become deactivated. 


(2) After P&I has been completed, depress the Remote Control Unit BREAK switch and observe 
the following: , 


(a) The STATION A KW-7 and Remote Control Unit SEND indicator lamps become deactivated. 


(b) The STATION A KW-1, STATION B KW-7B and Remote Control Unit BREAK indicator 
lamps become illuminated and the audible indicators on the Remote Control Unit and 
STATION B KW-7 become activated. 


(3) Depress the Remote Control Unit BREAK RESTORE switch and observe that both the STA- 
TION A KW-7 and the Remote Control Unit BREAK indicator lamps become deactivated. 
u. Remote Control Alarm Test. 


(1) Place the STATION A KW-7 ALARM TEST switch in the 1 position and observe that the 
ALARM indicator lamps on STATION A KW-7 and the Remote Control Unit both become 
illuminated and that the audible alarm on the Remote Control Unit becomes activated. Re- 
turn the STATION A KW-7 ALARM TEST awitch to the OF F position by rotating it clockwise. 


(2) Place the Remote Control Unit PC switch in the SYNC (plain) position and observe the 
following: 


(a) The STATION A KW-7 and Remote Control Unit PLAIN indicator lamps become illuminated. 


a 
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(b) The audible alarm on the Remote Control Unit becomes activated. 
(c) The Remote Control Unit CIPHER indicator lamp becomes deactivated. 


(3) Place the STATION B KW-7 PCR switch in the SYNC (plain) position. 
(4) Depress Remote Control Unit SEND switch, then release it and observe the following: 


(a) STATION A TD transmission begins when the SEND switch is released. 


(b) The P&I indicator lamps on STATION A KW-7, STATION B KW-7 and the Remote Control 
Unit become deactivated once the SEND switch is released. 


(c) The STATION A_KW-7 and STATION B KW-7 page printers record error-free printouts.. 


{5) Place the STATION A TD TAPE ADVANCE switch in the OFF position. 

(6) Place the POWER ON-OFF switches for STATION A KW-7 and STATION B KW-7 in the OFF 
position. 

Two-Wire Loop Adapter Test. 


(1) Perform the wiring connections indicated on figure 2-12. 
(2) Place the STATION A KW-7 LOOP-OUT INHIBIT/ALLOW switch in the INHIBIT position. 


(3) Place the POWER ON-OFF switch in both STATION A KW-17 and STATION B KW-7 in the 
ON position. 


(4) Place the LOOP ADAPTER 26-69 switch in the 6@ position. 


(5); Place the PCR switches for both STATION A KW-7 and STATION B KW-7 in the CIPHER 
position. 


(6) Activate the loop circuit 126-volt DC Power Supply ‘and measure the current. The loop 
current should read 69 milliamperes (the 7K potentiometer should be adjusted if this current 
is not read). 


CAUTION: DO NOT ALLOW LOOP CURRENT TO EXCEED 78 MILLIAMPERES. THE 
ELECTRONIC RELAY CONTAINED IN THE TWO-WIRE LOOP ADAPTER 
MAY BE SEVERELY DAMAGED. 


(7) Depress the STATION A KW-7 SEND switch and observe the usual results. 
(8) Send a test message from STATION A TD. 


(9) Observe both STATION A page printer and STATION B page printer for at least six lines of 
error-free copy. 


(18) Deactivate STATION A TD. 

(11) Place the STATION A KW-7 PCR switch in the REMOTE position. 

(12) Depress the Remote Control Unit SEND switch and observe the usual results. 
{13) Repeat steps (8) through (19). : 
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Pigure 2-11.—Test Connections. 
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Figure 2-12.—Plain Async Mode Test Connections. 
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Figure 2-13.—Stepped Transmitter-Distributor Test Connections, Local Control. 
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Figure 2-15.—Continuous Transmitter-Distributor Test Connections, Remote Control. 
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Figure 2-17.~Sigma Series 72AQOZ relay. 
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2300—RELAY ADJUSTMENTS 


2301. Introduction—(The line input and line output relays used in the KW~7 are SIGMA type 72 
AOZ relays. Under normal conditions, they should give several months of trouble-free operation. 
If a trouble develops and the relay is suspected, it is recommended that it be replaced with a new 
one. However, if additional relays are not available, cleaning and/or replacement of relay contact 
screws and armatures can be accomplished under field conditions. Further parts replacements or 
adjustments should be made only at depot maintenance levels. 


CAUTION: ON RELAYS HAVING METAL COVERS, REMOVAL OF THE COVER WHILE THE 
RELAY IS CONNECTED IN AN OPERATING CIRCUIT SHOULD BE AVOIDED BE- 
CAUSE OF SHOCK HAZARD OR THE RISK OF SHORT CIRCUITING THE CONTACTS. 


2302. Field Maintenance.—If the Sigma_72 relay_is found to_be the_cause of trouble, remove_it from 
its socket. Remove the relay cover and inspect the contact screws (fig. 2-17) using a good light 
and, if possible, a magnifying glass. If the contacts appear to be tarnished or burned, draw a piece 
of clean, hard paper between the mating surfaces to clean them. Do not file or burnish the con- 
tacts, since this Can cause excessive stress on the contact damper springs in the subsequent clear- 
ance adjustments. [If the contact surfaces are damaged by pitting or buildup, or if the contact damper 
Springs (fig. 2-18) are damaged (unsymmetrical appearance, or clearance under damper feet), it 
will be necessary to replace the contact screws and the armature. Using the Sigma Relay Repair 
Kit No. AT36-~1 (FSN 5845-587-5936) proceed as follows: 


-a Remove the contact screws from the relay. 


5. Loosen the armature clamp screw (fig. 2-17) approximately one turn with a 1/16-inch tip screw- 
driver. 


c. Remove the armature by gently pulling it out through the space left vacant after performing 
step a. If a gentle pull with small tweezers does not dislodge the armature, work it up and down 
while maintaining a steady pull. Make sure armature clamp screw is loose. 


CONTACT screw 


Figure 2-18.—Contact Screw. 


d. 


e. 


k. 
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CAUTION: DO NOT ATTEMPT TO DRIVE THE ARMATURE OUT FROM THE BACK. THIS 
MAY-CAUSE-DISTORTION- OF -THE-HINGE-SPRING:-—____ aa 

Install the new armature at the back by inserting it between the pole pieces, through the clamp, 
and pushing gently until] the back edge ofthe armature ts approximately flush with the pole pieces. 
If the armature is loose, tighten the clamp screw just enough to prevent it from falling out. The 
armature may need to be moved in the clamp for better alignment after the contact screws are 
inserted, 


Install the new contact screws. Be careful not to cross-thread the screws or to create metal 
filings. 


Using a screwdriver with a 3/16-inch tip, tighten the screws until they are just clear of the 
armature contacts, 


Align the armature’so that its contact surfaces aré evén with the contact screws. 
Make certain that when the armature is held against each of the pole pieces no foreign matter 
adheres to either gap. 


Position the relay on its side with the contact screws on top and the octal plug facing away; move 
the armature against the right~hand pole piece. 


Apply leads of an ochmmeter to relay base pins 6 and 7 (fig. 2-19) and turn the right-hand contact 
screw clockwise until] the ohmmeter indicates that contactis just made with the armature contact. 


POLARTY SHOWN 
CQAOSES 6 10 7 


BOTTOM VIEW 


Figure 2-19.—Relay Pin Polarities. 
Transfer the armature to the left-hand pole piece and transfer the ohmmeter leads to pins 4 and 


‘6 of the base. Turn the left-hand contact screw clockwise until the ohmmeter indicates that con- 


tact is just made with the armature contact. 


Contact symmetry (or equal air gap) now exists between the contact screws and the armature 
contacta when the armature contacts are in a centered position. However, the air gap will be 
excessive. To obtain the correct §.6#4-inch gap, move the armature so that it touches one 


contact screw. 
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m. Insert a 9.004-inch non-metallic shim between the armature and the opposite contact screw. 


n. Move the contact screw until the 9.9@4-inch shim is a sliding-fit between the contact screw and 
the armature. 


o, Repeat the procedure for the other contact screw. 


p. Adjust the bias adjusting screw (fig. 2-17) until the armature remains on either contact (when 
transferred manually) and the forces required to move the armature in either direction are as 
nearly equal as possible. To achieve near equality, 2 gram gage should be used to measure the 
force or pull required to move the armature. (Newer type relays have two bias adjusting screws 
with - sensitivity adjusting screw. To adjust bias on these, loosen one screw and tighten the 
other. 


CAUTION: DO NOT MOVE THE SENSITIVITY ADJUSTING SCREW. 


2303. Service Depot Maintenance.—Service depots should have the following teat set and publica- 


tions to repair and adjust Sigma 72 relays: 

Sigma Series 4599 Relay Test Set (or equivalent). 

Instruction Book H289. 

Maintenance and Adjustment Manual for use with the Sigma Type 72A0Z Relay. 
If the two publications are not available, the following instructions will be of aid when repairing and 
adjusting the relays. 


a. Repeat steps a through p of paragraph 2392 except, substitute the gaia Series 4599 Relay Test 
Set for the ohmmeter in steps j and k. 


6b. Contact spacing and bias are now set. Check for trip current value. It should be from 9.6 to 
1.4 ma DC, in either direction with only one coil energized each time. 


c. If the trip value is not as specified, make certain that the armature suspension is in good con- 
dition. To check this, tighten the Sensitivity Adjusting Screw 1/4 turn each time and note the 
changes in operating-trip points (changes in DC current). If the suspension is in good condition, 
sensitivity will increase as the Adjusting Screw is tightened until the relay becomes stable. 


Note: Test sets with fixed operating and non-operating currents will not accommodate this 
procedure. [If variable operating currents are not available, DO NOT UNDER ANY 
CIRCUMSTANCES RESET THE SENSITIVITY. 


d, Uf the relay responds as described in step c, set the sensitivity to the desired settings. Then 
back out the Sensitivity Adjusting Screw somewhat further than required and gently tap the top of 
the relay with a small plastic hammer or wooden screwdriver handle to remove possible backlash. 


e. Turn the Sensitivity Adjusting Screw clockwise until the required trip sensitivity is reached, If 


the relay fails to respond, a2 damaged suspension and/or switch frame is indicated. In this event, 
the entire frame must be replaced. 


jf. To remove the switch frame, unsolder the two contact leads and remove the two Allen-head 
switch frame assembly screws, Be careful not to create metal filings. 
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g. Position the new assembly correctly, referring to the contact leads. 
h. Run in the two new assembly screws with their lockwashers but do not tighten them securely. 
CAUTION: DO NOT DISTURB THE ADJUSTING AND ARMATURE CLAMP SCREWS. 


4. Move the assembly sideways along the keyways provided until the armature is attached to two 
diagonally opposite pole pieces (e.g., right front and left rear or left front and right rear). This 
assures that the hinge is correctly centered. 


j. Tighten the assembly screws alternately, without changing the switch frame position. 


k. The armature should hold firmly oneither pair of diagonally opposite pole pieces. If the armature 
does not hold to the pole pieces, carefully inspect them for foreign matter. If foreign matter is 
present, air jet cleaning is effective in most cases. 


CAUTION: BE CAREFUL NOT TO DAMAGE CONTACT SPRINGS WITH AIR STREAM. 


1, Using a gram gage, determine the force requiredto move the armature in either direction. These 
forces should be equal and somewhere between 199 and 268 grams. The forces should not vary 
more than 15 percent. 


m. As a final check, a §.999-inch non-magnetic shim should enter any one of the four gaps (fig. 2-29) 
to a depth of approximately 1/32 inch. 


n. Install contact screws as explained in 2392 and resolder contact leads. 
o. Adjust the relay as explained in 2392 but use the Sigma Series 4599 Relay Test Set, or equivalent. 


Note: Whenever damage to the coils, base, or magnets make the relay inoperable, discard it 
and replace with a new one. 


209" NON. MAGHERC SHU 


Figure 2-29.—Relay Armature Gap Adjustment. 
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CHAPTER 3 
TROUBLESHOOTING 
3000—GENERAL INFORMATION a. Locating Troubles.—The KW-7 is divided into functional or logical units. Malfunctions can be 
localized to a specific unit by checking the inputs and outputs of the various logic units in a 
3001. Contents.~This chapter presents information to aid the technician in locating and correct- systematic order. If a logic unit’s outputs are normal, it can be assumed to be functioning within 


ing defects within the KW-7 equipment. The information presupposes a thorough knowledge of the 
theory of operation of the KW-7. Maintenance personnel should refer to chapter 4, Theory of Opera- 
tion, KAM-143B/TSEC, whenever any portion of the circuitry is not clearly understood. 


3002. Tools and Test Equipment Required.—Special tools are not required to troubleshoot the 
KW-7, Table 3-1 lists the test equipments that are required for this purpose. 


TABLE 3-1.—TEST EQUIPMENT 


Test Equipment Required For Supplied By 
1. KG Test Adapter Card Maintenance Spare Parts Kit 
2. Test Extender Card Maintenance Spare Parts Kit 
3. Power Supply Extender Cable _ Maintenance Spare Parts Kit 
4. Multimeter, Triplett 639 or Installation and Supplied by User 
equivalent Maintenance 
5. Oscilloscope, Tektronix Installation and Supplied by User 
535 or equivalent Maintenance 
6. Electronic Counter Installation and Supplied by User 
Hewlett Packard 525D Maintenance 


or equivalent 


3003. Basic Approach to Troubleshooting.— Most malfunctions that occur in the KW-7 will result 
in a visual indication (an indicator lamp becomes illuminated when it should be deactivated), an audible 
indication (the audible alarm indicates 2 malfunction in one of those circuits being monitored by the 
alarm), or notification by another KW-7 operator via the break method. The troubleshooting infor- 
mation supplied in this chapter consists of a series of paragraphs that explain the functions of the 
troubleshooting aids, describe how to conduct the troubleshooting cycle and specify what action to 
take when a malfunction has been located. 


3004. General Method of Troubleshooting.—The subparagraphs which follow define a feasible 
troubleshooting method. 


EON DENTAL 


b. 


tolerance and therefore eliminated as a possible cause of the malfunction. If the outputs of a logic 
unit are abnormal, with norma! inputs available, the trouble lies within the logic circuitry. If 
the inputs are abnormal, then the malfunction exists in one of the logic units that supply these 
inputs. After the trouble has been localized to a specific logic unit, the next step is to check the 
inputs and outputs of that logic unit’s subassemblies and related groups of elements or circuits. 
The previously discussed procedure should be followed for the subassemblies and groups of as- 
sociated circuitry to localize malfunctions. This elimination process should continue until the 
malfunction has been isolated to a particular section within a logic unit. Use of the individual 
test points on the logic units is a valuable aid in locating malfunctions. 


Correcting Malfunctions.—The final step in the localization of trouble requires that the individual 
printed circuit cards and individually mounted components be checked, These various com- 
ponents may be checked for proper voltage outputs, waveforms, and collective operation within 
a logic unit to determine their operational status. In this manner the individual defective com- 
ponent or components may be found and replaced. Remove the suspect card and replace it with 
an identical one from a working logic unit. In this manner it is possible to readily determine, 
without the use of time consuming tests, the status of the suspect card. The technician should 
apply a logical approach to as many of the existing problems as is possible in order that time 
consumption be kept at a minimum, The test procedures should never be attempted in a random 
fashion. The remaining portion of this chapter will assist the technician in an evaluation and 
subsequent repair of malfunctions in the equipment. 


3005. Test Practices.— The following test practices apply tothe test equipment employed in trouble- 
shooting the KW-7, 


a. 


b. 


Oscilloscope.—The oscilloscope should be allowed 2 minimum warm-up period of five minutes to 
allow the vertical and horizontal preamplifiers to warm up to ambient temperatures. The probe 
to be used with this piece of test equipment should be checked for tightness of cable connectors 
and for proper connection of the probe tip. The ground lead from the oscilloscope should be con- 
nected to a ground located on the KW-7 chassis. 


Meters.—If the meter used is of the VTVM type, the warm-up period for this equipment should be 
approximately five minutes to allow for tube equalization. Hf the meter to be used is of the Simp- 
son type, the resistance scales should be zeroized before any resistance checks are taken. The 
ground lead should be connected to a ground located on the KW-7 chassis. 


3006. Troubleshooting Data.— The following paragraphs define the various troubleshooting aids 


included in this chapter. 


These aids are primarily aimed at assisting the technician in locating and 


repairing malfunctions within the KW-7. 
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a. 


Ce 


d. 


e, 


Block Diagrams.~ Although the system block diagrams, located in chapter 4, KAM- 143B/TSEC, 
are not included in this chapter they are mentioned_as_a source_of reference. material in the-event 
the technician requires them. By proper observation of the symptoms, it is often possible to 
trace the cause of faulty operation to a particular functional unit illustrated on these block 
diagrams. 


interconnecting Wiring Diagrams.—The interconnecting wiring diagrams show the wiring inter- 
connections between individual cards, receptacles and components contained within the KW-7. 
These diagrams are especially useful for tracing troubles between cards or components. 


Overall Logic Diagrams.—Overall logic diagrams are provided for both the Extensor and Con- 
trol and the Key Generator. This type of diagram shows all logic elements in the system and will 
usually be used to determine the faulty area in which the malfunction has occurred. When a sig- 
nal has an origin or destination which must be shown on another drawing, the origin or destina~ 

-tion.-is-referenced—by—means.--of--a-grid- coordinate-system> Referring to figure-3=56-it-is “seen 
that the right edge of the drawing is marked off in increments labeled A, B, C, etc., while the top 
edge is marked off in increments numbered 1, 2, 3, etc. If a signal is located, for example, at 
Di, it may be found by moving horizontally left from D until directly. below the number 7. If the 
signal destination is in the Key Generator, it will be preceded by KG (i.e. KGD7). 


Card Logic Diagrams.—Individual card logic diagrams make it possible to define those individual 
logic elements mounted on a particular card. In this manner it is possible for the technician to 
observe a particular logic element. 


Card Printed-Circuit Layouts.—Individual printed-circuilt layouts are provided to aid the tech- 
nician in following printed-circuit etch. Each layout illustrates both sides of a printed-circuit 
board. One side (the module side) is in dark lines while the other side (module pin side) is lighter 
to illustrate the reverse of the board. In this manner it is possible for the technician to trace 
etch and locate the feed-throughs points without having to remove modules from the actual board. 
These layouts also illustrate the proper module alignment and are used in conjunction with the 
individual module schematics. 


Individual Module Schematics.—Individual module schematics show the schematic, logic symbol, 


module base layout, and (if applicable) the truth table for each different module. This will aid 
the technician in replacing modules found to be defective. , 


KW-7 Unit Level Schematics.—These schematic-wiring diagrams illustrate all components not 
mounted on individual cards. This illustration provides the technician with information which 
will allow him to trace troubles external to cards, 


Power Supply, Remote Control Unit, Two-Wire Loop Adapter and Functional Remote Control Unit 
Schematics.—These four schematics aid the technician in troubleshooting these particular units. 


Test Point Signal Table.—Table 3-2 lists all of the signals to be found at the test point block of 
each card. Reference to this table will enable the technician to observe those signals that are 
available without use of the extender card. 


3007. Troubleshooting Techniques.—The following paragraphs are aimed at assisting the tech- 
nician in employing proper troubleshooting techniques. 


a, Wave Form Analysis. -—-Waveforms may be observed at test points and at other significant points 
throughout the KW-?. A departure from the required waveform (a ZERO level instead of a ONE 


ele NDE 
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level) indicates trouble between one point at which the waveform is to be normal and another point 


at-which-the-waveform-is-observed-to-be-abnormal:—When-a- waveform-at-a-specific- point-is-observed———-——— 


to be absent, the cause may be the absence of a signa] from another component. The point at which 
to start checking waveforms is at the component or module input state. To determine whether a 
signal is reaching a certain stage when a test point is not provided use the extender card and check. 
either the connector pins of the suspect card.or the module. 


TABLE 3-2. —TEST POINT SIGNALS 


= [ee [os 


E-AJK (Al) 


E-AJJ (A2) 
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TABLE 3-2 (Continued) TABLE 3-2 (Continued) 


Card Test Point Signal ‘ Card Signal 
E-AJJ (A2) SET. , E-AJL (A4) 
(Cont. } x (Cc ont. ) 


E-AJM (A3) 1 
2 
3 
4 
5 
6 
8 
9 
E-AJO (A5) 
19 
(MD8 INT) - 
12 
18 
GEO 
(MD4 INT) 
E-AJL (A4) 
Vv 
2 PLAIN 
ds , (MD17 INT) 
3 r=) 
TEX 
4 35 
(MD1¢ INT) ALARM 
5 F DRIVE 
6 32 
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TABLE 3-2 (Continued) TABLE 3-2 (Continued) 
. eae eee ee ha ee oe 
= a = = 
E-AJN (A6) CLX E-AJQ (A7) il (MD11 INT) 
ne (Cont.) 
SP 
12 CLOCK 
KG 
13 166KCB 
PLAIN 
pees 14 TMSTD ae 
7 INDC ara 
15 OBR1 
SET 
START 
INDC 
E-AJP (Ae 1 1c? 
san (A8) a 
2 T8 
oco 
3 CLOCK 
(MD2g INT) 
4 NORMAL 3 
SE 1 
5 od 
ALARM SET names 
6 SEND 3 
Pp 
7 MISS 
E-AJQ (A7) 1 LINE IN 
Sete aah 9 SEND 1 
2 OBR - BIT 1 
16 LIG 
3 SEND 1 
11 CLX 
4 (MD17 INT) 
12 IBRi 
5 (MD15 INT) ex 
18 FL 
6 (MD16 INT) 
14 PA 
9 (MD8 INT) 
peas? 15 NSC 
1g I&N 
16 MOD6 
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E-AJS (A9) 


E-AJR(A19) 


TABLE 3-2 (Continued) 


Test Point 


i n.d 


Signal 
TRA 
ABN 
SHIFT A 
AT4B(M2B) 
Ss.N 
Pd 
SHIFT B 
(MD5 INT)SRA 19 
TRB 


Card 


E-AJR(A19) 
(Cont.) 


E-AJU(A11) 


TABLE 3-2 (Continued) 


9 


1 
2 
3 
4 
5 
6 
7 
8 
9 


ne - 
ns Oo mm B 


LOIG 
(MD17 INT) 
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TABLE 3-2 (Continued) TABLE 3-2 (Continued) 
Card Test Point Signal Card Signal 
E-AJT (A12) E-AJV(A14) 1 LIOA 
(Cont.) 5 LOOA 
3 (M2B) 
4 TDS1 
: 5 RNA2 tae 
6 M2A 
7 RNAI 
8 -53V 
9 (MD11 INT) 
ONE SHOT 
1p -48VR 
E-AJW(A13) oe 
12 -6V 
13 4+6V 
15 GRD 
16 -18V 
(MD14 INT PIN 2) | 
START 
ASP 
OBR2 | 
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b. Replacing Defective Components or Modules.—Careless replacement of components or modules 


often creates new troubles. 
cautions: 


(1) Before a part is unsoldered, note the exact position of the module pins or component wires. 
If a part such as a transformer ora switch has a number of connections, tag each of the leads 
in order to make the proper connections when replacing the part. Be careful not to damage 
other leads ‘by pulling or pushing them out of the way. 


(2) Make well-soldered joints. A carelessly soldered joint may create a new trouble and is one 
of the most difficult troubles to locate. Be careful not to allow drops of solder to fall into 
the wire nest or into the base casting. — 


(3) Whenever a part has been replaced, make any necessary adjustments and check the perform- 
ance of the KW-7 to be sure that the original trouble has been remedied and that no new trouble 
has developed in the equipment as a result of the repair. 


(4) When soldering transistor leads, solder quickly; wherever wiring permits (this also applies 
to soldering those modules containing transistors or diodes) use a heat sink, such as long- 
nosed pliers, between the soldered joint and the transistor or module. 


When replacing components or modules, observe the following pre- 


c. Intermittents.—If the operation of a component or module is intermittently faulty, the trouble 


e. 


may be difficult to locate when the component or module is functioning normally. Such troubles 
can often be found by placing an oscilloscope test probe on the suspect connector pin, test point 
or module pin, and lightly tapping each of the suspected parts with a non-metallic pencil or screw- 
driver while observing the oscilloscope. In the event that intermittent operation is caused by 
loose connections, broken wires, or defective components or modules, the best approach is to 
observe erratic behavior of one of the outputs from this stage or stages. 


Fuses.—A blown fuse does not appear on the KW-7 filter unit as an obvious indication. Whenever 
a power failure is suspected the first thing to check will be the fuses associated with the power 
supply. If a fuse is blown, care should be taken to replace it with one that has the same rating. 
If a replacement fuse blows, donot install another until the trouble has been located and remedied. 


Preliminary Checks and Control Settings.—Additional damage will be caused if power is applied 
to the KW-7 when a complete or partial short circuit exists. If any of the following conditions 
have occurred, check for short circuits before applying power to the equipment. 


(1) A replaced fuse has blown. 
(2) Smoke was observed coming from the equipment (particularly the power supply). 
(3) Overheated parts detected by odors or visual indications. 
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3IOO—PRELIMINARY PROCEDURES 


3101. General.— When a malfunction is first reported within a system employing the KW-7, the 
procedures contained within paragraphs 31682 through 3196 should be performed. The purpose of 
these procedures is to eliminate operational malfunctions and any system malfunctions that could 
effect the KW-7 operation. 


3102. Question Operating Personnel.—Question the operating personnel who were on duty 
when the trouble developed. Determine such things as the following: 


(1) Was the equipment being properly operated? 
(2) Was the equipment being operated in the transmit or receive mode? 


(3) What oo action, if any, preceded the trouble? Had the equipment been started 
properly? 


(4) What informed the operator that a defect existed? If an alarm or indicator, which one? 


3103. Inspect the Equipment.— Inspect the KW-1 for the following: 


(1) Note the state of the alarm and indicators. Observe the position of all switches and 
note the readings of any external test meters in use. 


(2) Check the permuter patch cords for concurrence with the key list. Look for improperly 
mated cards. Make certain that each patch card and printed circuit card is seated 
properly. 


(3) Examine all external connections to the KW-7 equipment. Make certain that ali con- 
nections are tight and properly made. 


3104. Verify the Trouble.—Verify the trouble by operating the equipment under the same condi- 
tions in which the trouble was originally encountered. While doing so, carefully observe alarm light 
and indicators, 


3105. Isolate Trouble to the KW-7.— Make certain that the origin of the trouble lies within 
the KW-7 and not in an ancilliary unit. If duplicate ancilliary units are available, substitute them for 
the equipment originally used and repeat the procedure in paragraph 3194. Alternately, if an extra 


_ KW-7 is available, substitute it for the original one and repeat the procedure in paragraph 3194. 


3106. Refer to the Proper Troubleshooting Procedure.— Having verified the presence of 
a malfunction within the KW-17, the technician must determine which trouble shooting procedure is 


_ required to remedy the malfunction. Three types of troubleshooting procedures are available: a 


procedure for determining observable symptoms which indicate a malfunction, a procedure for re-~ 
placing defective cards and locating troubles external to cards and a procedure for replacing de~ 
fective modules, 


a. Observable Conditions.—Table 3-3 defines those observable conditions which will aid the techni-~ 
cian in determining which portion of the KW-7 is malfunctioning. This table contains columns 
which give the symptom, probable cause and recommended troubleshooting procedure. In this 
manner it is possible to rapidly determine where the malfunction has occurred and to repair it. 
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3107. Test Extender Card end KG Test Adapter 


In the event that an observable condition is not apparent, the technician should go through a routine 
__ check of the equipment (par. 2263) until an observable condition is detected, === 


b. Card Replacment and Troubles External to Cards.— Table 3-4 describes the steps necessary to 
locate and replace cards and repair malfunctions external to cards. This table contains columns 
which give the possible symptom, probable cause and recommended procedure to correct the mal- 
function. These are grouped by major circuits. This table is used in conjunction with table 3-3 
which references specific troubleshooting procedures. 


c. Defective Module Replacement. ~Once it has been determined that a card is defective, tables 3-5 
through 3-19 describe the steps required to locate and replace defective modules on each card. 
Each table contains columns which give the step number, the preliminary procedure, an observa- 
tion point at which the signal may be found, the normal indication to be found at that observation 
point and the corrective procedure to follow if the indication is abnormal. 


(fig. 3-51).— When testing or trouble- 
shooting the KW-7 equipment, it is often necessary to monitor certain signals that are not available 
at the test-point connectors of the individual cards. The test extender card, in serving as an ex- 
tension of a card, permits the required observations to be made. Prior to the test, the applicable 
card is removed from the KW-7 and replaced by the extender card, Insertion of the card under test 
into the mating receptacle of the extender card positions the card above the wire nest and thus pro- 
vides access to its connector and printed wiring. In testing the Key Generator, card E-AJL(A4) is 
removed from its slot and replaced by the extender card; the KG (key generator) test adapter is 
installed in the extender card and card E-AJL is inserted into the adapter. All of the components 
involved in this procedure are mechanically keyed for proper assembly. The subparagraphs follow- 
ing describe the operational theory of the test adapter and the procedures to be followed for obtain- 
ing key generator test patterns shown in figure 3-52. 


a. KG-Test Requiremenis.—The development of the test patterns requires that the Key Generator be 
forced into a short cycle. This requirement is satisfied by substituting the output of Fibonacci 
stage 35 for the normal input (A) to the first stage of the Fibonacci shift register, thus forming 
a closed loop for the first 35 stages of the register. Introduction of a pattern by the initial set 
pulse causes the shift register to produce test pattern of a short predictable nature. 


(1) Loop-Output Message Control.—The Z1 signal, generated on card E-AJM, is routed to card 
E-AJL and then to the test adapter to permit control of the loop-output message during the 
test pattern generation. 


Loop-Output Gate Control.—Grounding the DS signal, normally active when the KW-7 enters 
the Normal mode, provides a down shift in signal level of the loop-output control signal (LOCO) 
to a logical ZERO that allows the test patterns to be gated through the Loop-Output gate. 


Auto Key Generator Test.—Grounding the output of the M flip-flop forces the M signal to a 
logical ZERO. This permits testing of the Auto Key Generator and its contribution to the 
final key formation. 


Test Pattern Circulation Control.—The Special Point Pulse Dilation circuit must be inhibited 
by grounding the SP signal during the test to ensure that the test patterns being circulated 
throughout the Fibonacci shift register are not disturbed. 


Fibonacci Drive Pulse Control.—To provide Fibonacci Drive Pulse Control when testing a 
single KW-7, the I&N flip-flop must be set to a ONE state. This is accomplished by collector 


(2) 


(3) 


(4) 


(5) 


= CONFBEN Tet — 


b. KG. 


KAM-144B/TSEC 


setting the I&N flip-flop. In order to provide consistently repeatable test patterns, the I&N. 
flipeflop_cannot_be_ set _randomly.—It-must-be-set-so-that -the-circulating-F ibonacci-pattern-is 
synchronized with the Output Counter. This is accomplished by setting the I&N flip-flop with 
a P pulse. 


TEST ADAPTER Switching Arrangements and Test Probe.—The KG Test Adapter is provided 


with two pushbutton switches and a test probe, each performing a separate function. The following 
defines the function and operation of each: 


(1) 
(2) 


c. Key 


_characters....._____.. 


SP Switch.—The SP switch allows the cial Point Dilation circuit to resume its normal 
function by removing the ground from the SP signal. 


TEST CYCLE START Switch._The TEST CYCLE START switch allows the technician to 
initiate the test pattern printout without depending upon another KW-7 to provide indicator 


ew ~~ — ~ . — - - + eons 


KG TEST ADAPTER Test Probe.—The test probe on the KG Test Adapter is used only when 
the key generator is being tested. The test probe allows the technician to insert various signals 
into the key generator Z stream. This allows the various patterns to be generated. Figure 
3-52 illustrates the test patterns and the points at which they are to be found. 


Generator Test Procedures.—The following procedures define the requirements for using the 


KG Test Adapter to check the key generator. 


WARNING: FOR THE KEY GENERATOR TESTS, THE KW-7 MUST BE DISCONNECTED FROM 


(1) 
(2) 
(3) 
(4) 
(5) 
(8) 
(7) 
(8) 
(9) 
(19) 


(11) 
(12) 


THE LINE. 
Be sure power is turned off. 
Set the permuter patch cords as shown in table 2-8. 
Remove card E-AJL (A4) and replace it with the test extender card. 
Insert the KG test adapter into the test extender card. 
Insert card E-AJL in the mating receptacle of the KG test adapter. 
Turn the power on. 
Place the KG~extender test probe in TP-8 of card E-AJP. 
Press the TEST CYCLE START pushbutton. 
Observe the page printer for a continuous T pattern (see pattern 1 of fig. 3-52). 


If the teletypewriter has an automatic line feed and carriage return, proceed to step (11). 
If the teletypewriter does not have an automatic line feed and carriage return, a manual 
line feed and carriage return should be supplied when the pattern is printed out to the end 
of the line. This will prevent possible damage to the teletypewriter platen. 


Repeat the procedure for the other twelve key generator test points indicated in figure 3-52. 
The following points should be kept in mind when checking the key generator patterns. 


(a) Test pattern number 5 consists of E, T, carriage return, E, T, etc. If this test is allowed 
to run for an excessive length of time there is a possibility that there will be damage to 
the teletypewriter platen. 
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TABLE 3-3 (Continued) 
(b) After observing a series of X’s during test pattern No. 6, depress the SP pushbutton and 
observe the page printer for a QVKX pattern. Following this operation, the KW-7 must Symptom Probable Cause Reconmended Procedure 
be recycled, This is accomplished by placing the POWER switch in the OFF position 
for approximately 5 seconds and then turning it to ON again. Press the TEST CYCLE 6. Aad rcang 4 acer met A Tene Detective zroosed to Table 3-4, Procedure 
when e Remote Contro amp ° 
START pushbutton to start the test pattern again. Wait is in the Pleia wodé: 
(c) Allow a few random letters at the beginning of each test cycle before the indicated test 
pattern begins to be printed. 7. READY lamp on Functional Defective Proceed to Table 3-4, Procedure 
Remote Control Unit does lamp 7. 
d. Card Test Procedure.— Remove the card to be tested and insert it in the Test Extender Card. not light when operational 
Place the extender card in the applicable card slot. control is transferred 


from the KW-7. 
3108. Power Supply.— In addition to the troubleshooting tables previously described, the power 
supply has a troubleshooting table to aid the technician, Table 3-29 describes those steps required 


to effectively troubleshoot and repair the power supply. SEND CIR : 
8. Send lamp does not light Defective Proceed to Table 3-4, Procedures 
TABLE 3-3.—OBSERVABLE SYMPTOMS when the SEND pushbutton lamp 8, 9 and 196. 
is pressed. 
Symptom Probable Cause Recosnended Procedure 9. Phasing characters are Defective output Proceed to Table 3-4, Procedure 
POWER SOURCE not present on the line counter 1. 
when the SEND pushbutton ' 
Step is pressed, 
; as Proceed able 3-4, Procedure 
1. Voltages not present at Defective power Proceed to Table 3-4, Procedure 18. The KW-7 does not leave yaaa random ia to T , 
test points located on supply the phasing mode when the zer : 
card E-AJV: SEND pushbutton is re- 
+ 6V - TP-13 leased. 
- 6V - TP-12 
ee PHASING D OR 
SBOV a TEAS 11. SEND lamp does not go out | Defective line-in | Proceed to Table 3-4, Procedures 
n . 
2. Voltages not present at Defective power Proceed to Table 3-4, Procedure nhicdegh greta | poeta cies relay ’ 
Power Supply test points: supply 2. it 
+ 6V - J3 cult. | 
~- 6V - J4 ‘ 
-18V - J5& 
~24V —- J6 IRCUIT 
a ee 12. P&I lamp does not light Defective line-in | Proceed to Table 3-4, Procedures 
3. POWER ON lamp does not Defective POWER Proceed to Table 3-4, Procedure when Pena hinge oe netey 
light. ON lamp 3. are on e ne, 
4. All lamps except power Defective set Proceed to Table 3-4, Procedure 13 POl samp does, cot tight BetoottvecRet mere a ria ered Seavee ane 
” Gndicators do not go out driver 4. : when the SEXD pushbutton lamp : ay = 


within 18 seconds after is pressed. 


POWER switch is turned on. 


S. PLAIN lamp does not light Defective PLAIN Proceed to Table 3-4, Procedure 
when the KW~7 is in the lamp 5. 
Plain Condition. 
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TABLE 3-3 (Continued) TABLE 3-3 (Continued) 
Symptom Probable Cause Recommended Procedure Symptom Probable Cause Recommended Procedure 


LINE-OUT CIRCUIT 


14. Line~out malfunction: no 
line-out activity or 
garbled line-out signal. 


Defective break 
flip-flop 


24. BREAK RESTORE pushbutton 
fails to reset BREAK lamp 
when pressed. 


Proceed to Table 3-4, Procedures 
Faulty line-out 43 and 44, 


relay ‘ 


Proceed to Table 3-4, Procedures 
29, 21 and 22, 


25. BREAK FUNCTION switch will 
not inhibit Break. 


Defective BREAK Proceed to Table 3-4, Procedure 
FUNCTION switch 45, 


Proceed to Table 3-4, Procedure ' 
46. 


KEY GENERATOR 


Defective line-in 
relay 


26. BREAK lamp does not go out 
when there are phasing 
characters on the line, 


15. Check the Key Generator 
using the KG Test Adapter 
and Test Extender Card. 


Defective combiner | Proceed to Table 3-4, Procedure 
circuit 23. 


LOOP-OUT CIRCUIT — UIPMENT ALARMS 
Proceed to Table 3-4, Procedures 


6, Rotatio fr 
i n of the LOOP 24 and 25. 


OUTPUT ADJUST potentiom— 
eter does not adjust 
loop current. 


Defective digital- 
to~analog module 


27. There is an Alarm indica~ Defective inverter 
tion in either the Plain 


or Cipher condition, 
28. MI indication. 


Proceed to Table 3-4, Procedure 


Proceed to Table 3-4, Procedure 
48, 


Defective randon- 


17. Loop-out malfunction: no aaex 


local copy, garbled copy 
or local teletypewriter 
runs open. 


Defective digital- 


Proceed to Table 3-4, Procedures 
to~analog module 


26 through 33. Defective alarm 


check circuit 


29. The KW-7 will not pasa 
the ALARM TEST switch 
check. 


Proceed to Table 3-4, Procedure 
49, 


18. Alarm circuit fails to 
activate the audible alarm 
in Plain, Break or Alarm 
conditions, 


Defective lamp 
driver 


Proceed to Table 3-4, Procedures 
34 through 36, : SPEED 


38. Rotation of WPM SPEED 
SELECTOR switch does not 
alter speed of clock 


IRCUILT 


Defective clock Proceed to Table 3-4, Procedure 
circuit 58. 


19. Incorrect audible tone Defective clock Proceed to Table 3-4, Procedure 


from the audible alarm. generator 37. circuit. 
26. Audible alarm becomes Defective lamp Proceed to Table 3-4, Procedure 

active in the Cipher mode | driver 38. TWO-WIRE LOOP ADAPTER 

when a Break or Alarm is UNIT 

not present. 

31, Two-Wire Loop Adapter Defective relay Proceed to Table 3-4, Procedures 
Unit malfunctions, 51 through 53. 

BREAK CIRCUIT | 
21. BREAK lamp is on all the Defective control | Proceed to Table 3-4, Procedure EXTERNAL 168 KC SOURCE 

time, circuit 39. 32. The KW-7 will not operate | Insufficient signal] Proceed to Table 3-4, Procedure 
22. BREAK lamp does not light | Defective BREAK Proceed to Table 3-4, Procedures coe eee er ee 190 KC amplitude 54. 

when the BREAK pushbutton | lamp 48 and 41. nput. 

is pressed. TD_STEP 
23. Break ia not transmitted Defective line- Proceed to Table 3-4, Procedure 


when the BREAK pushbutton 
is pressed. 


—— GONE ER 


out flip-flop 


* 


33. The TD Step malfunctions, 


Defective relay 


Proceed to Table 3-4, Procedures 


58 
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TABLE 3-4—REPLACING DEFECTIVE CARDS AND REPAIRING TROUBLES EXTERNAL TO CARDS 


Procedure Symptom Probable Cause (s) 


1 Voltages not pres- 
ent at test points 
located on card 


E-AJV: 
+ 6V ~ TP-13 
- 6V ~ TP-12 
-~18V ~ TP-16 
~53V ~ TP-8 
-48V — TP-19 
2 Voltages not 
present at Power 
Supply test 
points: 
+ 6V - J3 
~ 6V ~ J4 
~18¥ - J5 
~24V — J6é 
~53V - Ji 
3 Power ON lamp 


does not light. 


Defective Power 
Supply 


Broken etch on 
card E-AJV or a 
broken wire in 
the KW-7 


Defective digital- 
to~-analog module 


Defective -—4¢ 
volt regulator 


Broken wire in 
the Power Supply 


Blown fuse 


. Defective Power 


Supply 
Open filter 


Defective POWER 
switch 


Broken wire in 
the Power Supply 


Primary input 
power missing 


Defective Power 
ON lamp 


Defective lamp 
socket 


Broken wire in 
the KW-7 


Recommended Procedure 


Check voltages at Power 
Supply test points. If nor~ 
mal proceed to Procedure 

2; if abnormal proceed to 
Step 2. 


Replace card E-AJV and/or 
check the KW-7 wiring. 


Replace card E-AJV. 
Check transistor 1A18Q1, 


Check the Power Supply 
wiring. 


Check Power Supply 
fuses. 


Replace Power Supply. 


Check the Filter Unit 
Wiring. 


Check the Power Switch 
wiring. 


Check the Power Supply 
wiring. 


Check input power 
cables (Wl or W2). If 
cable checks normal it 
will be necessary to 
check the Filter Unit 
and KW-7 wiring for a 
short circuit. 


Check lamp continuity. 


Check lamp socket 
wiring. 


Check the KW-7 wiring. 


TABLE 3-4 (Continued) 


Procedure Symptom Probable Cause (s) feel Recommended Procedure 


Indicator lamps do j Defective set 
go out within 16 driver 
seconds after the 
POWER switch is 
turned on. 


Defective Miss 
Pulse Generator 


Broken wire in the 
KW-7 


Defective PLAIN 
lamp 


PLAIN lamp does not 
light when the 
Kw-7 is operated 
in the Plain mode. |Defective lamp 


socket 


Broken wire in the 


Cd 


Defective PLAIN 
lamp 


PLAIN lamp does not 
light when the Re~ 
mote Control Unit 
is operated in the 
Plain mode. 


Defective lamp 
socket 


Broken wire in the 
Remote Control 
Unit 


Open or shorted 
wire in remote 
cable (W4) 


READY lamp on 
Functional Remote 
Control Unit does 
not light when op- 
erational control 
is transferred 
from the KW-7 to 
the Functional Re- 
mote Control Unit. 


Defective READY 
laap 


Defective lamp 
socket 


Broken wire in the 
Functional Remote 
Control Unit 


Open or shorted 
wire in remote 
cable (W4) 


Defective SEND 
lamp 


Send lamp does 
not light when the 
KW-7 SEND push- 
button is pressed. } Defective lamp 
socket 


KAM-144B/TSEC 


Replace card E-AJN. 
Replace card E-AJP. 
Check the KW-7 wiring. 
Check lamp continuity. 
Check lamp socket 
wiring. 

Check the KW-7 wiring. 
Check lamp continuity. 
Check lamp socket 
wiring. 

Check the Remote 


Control Unit wiring. 


Check cable continuity. 


Check lamp continuity. 
Check lamp socket 
wiring. 

Check the Functional 
Remote Control Unit. 


Check cable continuity. 


Check lamp continuity. 


Check lamp socket 
wiring. 
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Procedure Symptom 
os 
(Cont.) 
9 Remote Control 


Unit SEND lamp 
does not light 
when the SEND 

pushbutton is 

pressed. 


19 Functional Re- 
mote Control Unit 


——CONHBENTH 


TABLE 3-4 (Continued) 
Probable Cause (s) 


Broken wire in 


the K®-7 


Defective Control 
flip-flop 


Defective Phasing 
or Input Counter 


Defective lamp 
driver 


| Defective Output 


Counter 


Defective Clock 
Circuit 


Defective Time 
Standard 


Defective SEND 
switch 


Defective SEND 
lamp 


Defective lamp 
socket 


Broken wire in 
the Remote Control 
Unit 


Open wire in 
W4 (remote cable) 


Broken wire in the 
KW-7 


Defective lamp 
driver 


Defective lamp 
driver in the 
Remote Control 
Unit 


Defective SEND 
lamp 


Recommended Procedure 


Check the KW-7 wiring. 
Replace card E-AJN. 
Replace card E-AJP. 


Replace card E-AJU. 


.Replace card E-AJR. 


Replace card E-AJQ. 
Replace the Time 
Standard (E-AJY). 


Check the SEND switch 
wiring. 


Check lamp continuity. 
Check lamp socket 
wiring. 

Check the Remote Control 
Unit wiring. 

Check cable W4 for 
continuity. 

Check the K¥-7 wiring. 


Replace card E-AJU. 


Replace the Remote Control 


Unit lamp driver. 


Check lamp continuity. 


1g 


il 


12 


SEND iamp does not 
light when the 
SEND pushbutton is 
depressed. 


Phasing characters 


are not present on. 


the line when the 
SEND pushbutton is 
pressed, 


KW-7 does not 
leave phasing mode 
when the SEND 
pushbutton is re- 
leased. 


TABLE 8-4 (Continued) 


aon TErocoture Symptom Probable Cause (s) _Step 


Defective lamp 
socket 


Broken wire in the 
Functional Remote 
Control Unit 


Open wire in re- 
mote cable (W4) 


Broken wire in 
KW-7 


Defective Yaup 
driver 


Defective lamp 
ariver in Func— 
tional Remote 
Control Unit 


Defective Output 
Counter 


Defective Control 
Circuit 


Defective line-out 
Circuit 


Defective line 
out relay 


Defective Random 
izer 


Defective Com- 
biner Circuit 


Defective Indi- 
cator Counter 


Defective Output 
Counter 


KAM-144B/ 


TSEC 


____Recommended | Procedure 


Check lamp socket wirin 


Check Functional Remote 
Control Unit wiring. 


Check cable W4 for 
continuity. 
Check KW-7 wiring. 


Replace card E-AJU. 


Replace the Functional 
Remote Control Unit 
lamp driver. 


If the SEND lamp is on 
proceed to Step 2. If 
the SEND lamp is off 
repeat Procedure 7. 
Replace card E-~-AJR. 
Replace card E-AJN. 
Refer to Procedure 29. 
Replace line-out relay. 
Replace card R-AJV. 
Replace card E-AJW. 


Replace card E-AJT. 


Replace card E-AJR. 
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TABLE 3-4 (Continued) TABLE 3-4 (Continued) 


Symptom Probable Cause (s) Recommended Procedure Procedure Probable Cause (a) [Step Recommended Procedure 
5 


12 Defective Extensor Replace card E~-AJS. only the KW-7 SEND lamp 
(Cont) Broken wire in the| 6 {Check the KV-7 wiring. ote al anata 
KWw~7, ° 
13 SEND lamp does not | Defective Loop-In Replace card E~AJU. Defective lamp Replace the Functional 
, ‘go out when phas- cireuit driver Remote Control Unit lamp 
ing characters are driver. ' 
on the line-in Defective Phasing Replace card E~-AJP. 
| circuit, Counter Open or shorted Check cable W4 for 
, wire in remote . continuity. . 
Defective Control Replace card E~AJN. cable (w4) 
Circuit 
Broken or shorted Check the Functional 
Defective Clock Replace card E-AJQ. wire in the Func- Remote Control Unit 
Circuit tional Remote Con- wiring. 
. trol Unit 
Defective Line-In Replace relay 1A18K1, 
relay KW-7 wiring Check KW-7 wiring to Re- 
: mote connector J1. 
Defective Time Replace the Time 
Standard Standard (E-AJY). 16 P&I lamp does not Defective P&I lamp Check P&I lamp continuity. 
: light when there ; 
Defective filter Check the Pilter Unit are phasing Defective Loop-In Replace card E-AJU. ; 
wiring. ee on the | Circuit 
ine. 
Broken wire in the Check the KW~-7 wiring. Defective Phasing Repiace card E-AJP. 
KW-7 Counter ; 
14 SEND lamp does not If the SEND lamp in both Defective Control Replace card E-AJN. 
go out in the Re- the KW-7 and the Remote Circuit 
mote Control Unit. Control Unit do not go out 
repeat Procedure 13; if Defective gate Replace card E-AJM. 
only the KW-7 SEND lamp 
goes out proceed to Defective lamp Replace card E-AJR. 
Step 2. driver 
Defective lamp Replace the Remote Control Defective Clock Replace card B-AJQ. l 
driver Unit lamp. driver. Circuit 
Open or shorted Check cable W4 for Defective Line-In Replace relay 1A18K1. 
wire in cable continuity. relay ‘ 
W4 (remote) : 
Defective Time Replace the Time 
Broken or shorted Check the Remote Control Standard Standard (E-AJY). 
wire in the Re- Unit wiring. 
mote Control Unit. Defective filter ae the Filter Unit 
wiring. 
15 SEND lamp does If the SEND lamp in both the , 
not go out in the KW—7 and the Functional Re- Defective lamp Check the lamp socket 
Functional Remote mote Control Unit doesn't go socket wiring. 


Control Unit. out, repeat procedure 13; if 
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Procedure 


Symptom 


16 
(Cont.) 


17 P&I lamp will not 
light when the 
SEND pushbutton is 
pressed. 


18 Remote Control 
Unit P&I lamp 
will not light 
when the SEND 
pushbutton is 
pressed. 


TABLE 3-4 (Continued) 


Probable Causes (s) |Step 


Broken wire in the 
Kw-7 


Defective P&I 
lamp 


Defective lamp 


socket 


Defective lamp 
driver 


Defective gate 


Defective Phasing 
Counter 


Defective BG flip- 
flop 


Shorted module 


Broken wire in the 
KW-7 


Defective P&I 
lamp 


Defective lamp 
socket 


Open or shorted 
wire in cable 
W4 (Remote) 


Broken wire in the 
Remote Control 
Unit 


Recommended Procedure 


Check the KW-7 wiring. 


If the SEND lamp is on but 
the P&I lamp is not, pro-~- 
ceed to Step 2. If the 
SEND lamp is not on repeat 
Procedure 8, 


Check lamp continuity. 


|| Check. lamp socket wiring. 


Replace card E-AJR. 


Replace card B-AJM. 
Replace card E-AJP. 


Replace card E-AJN. 


Replace card E-AJU. 
Check the KW-7 wiring. 


If the KW-7 P&I lamp is on 
but the Remote Control 
Unit P&I lamp is not, pro- 
ceed to Step 2; if both 
lamps are out repeat 
Procedure 9. 


Check lamp continuity. 


Check lamp socket wiring. 


Check cable W4 for 
continuity. 


Check the Remote Control 
Unit wiring. 


Procedure 


19 


Functional Remote 
Control Unit P&I 


lamp will not light 
when the SEND push- 


button is pressed. 


KW-7 Line-Out 
Malfunction: no 
line-out activity 
or garbled line- 
out signals. 


TABLE 3-4 (Continued) 


Symptom Probable Causes (s) 


Broken wire in the 
KW-7 


Defective lamp 
driver 


Defective P&I 
lamp 


Defective lamp 
socket 


Open or shorted 
wire in cable W4 
(remote) 


Broken wire in the 


Functional Remote 
Control Unit 


Broken wire in the 
KW-7 


Defective lamp 
driver 


No Loop-In signal 


Defective Input 
Counter 


Defective Extensor 


6 


‘dure: 9= 


KAM-144B/TSEC 


Reconmended Procedure 


Check the KW-7 wiring. 


Replace the Remote 
Control Unit lamp driver. 


If the KW-7 P&I lamp is 
ON and the Functional 
Remote Control Unit P&l 
lamp is OUT, proceed to 
Step 2; if both lamps 
are out, repeat Proce— 


Check lamp continuity. 
Check lamp socket wiring. 


Check cable W4 for 
continuity. 


Check the FPunctional Re-~ 
mote Control Unit Wiring. 


Check the KW-~7 wiring. 


Replace the Functional 
Remote Control Unit 
lamp driver. 


If malfunction occurs in 
either Plain or Cipher 
mode proceed to Step 2; 
if malfunction occurs in 
the Cipher mode only, 
proceed to Procedure 23. 


Replace card E~AJU. 
Replace card E-AJP. 


Replace card E-AJS. 
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Procedure Recommended Procedure Procedure Sympton Step Recommended Procedure 
(oe ) Signals AO and BO Replace card E-AJT. 21 Open or shorted Check cable W4 for con- 
. not complementing wire in cable W4 tinuity. 
(remote) 
Set pulse. missing Replace card E-AJN. 
Broken wire in the Check the Remote Control \ 
retires Output Replace card E-AJR. Remote Control Box Unit wiring. ' 
ounter 
22 Line-out malfunc- If malfunction occurs while 
Defective Z% Stream Replace card E-AJM. tion while using using either the KW-7 or 
Combiners Functional Remote the Functional Remote 
Control Unit. Control Unit, proceed to 
Open gate in Out- Replace card E-AJW. Procedure 23; if the mal- 
put function occurs while 
using the Functional Re- : 
Open relay Replace card E-AJO. mote Control Unit only, . 
proceed to Step 2. 7 
Defective digital- Replace card E-AJV. i 
to-anazlog module, Open or shorted Check cable W4 for ss 
wire in remote continuity. 
Defective Clock Replace card F-AJQ. cable (w4) ; 
Circuit 
Broken wire in Check Functional Remote 
Defective Line- Replace relay 1A18K2. the Functional Control Unit wiring. 
Out relay Remote Control ‘| 
Unit ' 
Defective Time Replace the Time 
Standard Standard (E-AJY). 23 Key Generator Refer to paragraph 3197 


TABLE 3-4 (Continued) 


Defective output 
transistor 


Defective filter 


Broken wire in 
the KW-7 


Check transistors 
1A18Q3 and 1A18Q4. 


Check the Filter Unit 


wiring. 


Check the KW-7 wiring. 


If malfunction occurs in 
Cipher mode only proceed 
to Key Generator check 
using Procedure 23. 


check using the 

KG Test Adapter 
and Test Extender 
Card: Pattern 1 is 
not present at card 
E-AJL, test point 
TP-8 e 


TABLE 3-4 (Continued) 


Short or open in 
patch cord 


Defective module 
in stages 33 
through 35 


Lack of F drive 
pulses 


Defective module 


KAM-144B/TSEC 


for the discussion of the 
KG Test Adapter and 
Extender Card. 


Check the patch cord 
wiring. 


Replace card E-AJL. 


Replace card E-AJN. 


Replace card E-AJK. 
21 Line-Out mal- ; 


function while 
using Remote 
Control Unit, 


If malfunction occurs’ while 
using either the KW~-7 or 

the Remote Control Unit 
proceed to Procedure 23, if 
the malfunction occurs while 
using the Remote Control 

Unit only, proceed to Step 2. 


in stages 1 
through 16 


Defective module 
in stages 17 
through 32 


Replace card E-AJJ. 
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cece MET Biches 


Procedure 


23 
(Cont .) 


TABLE 3-4 (Continued) 


7 


Broken wire in the 
KW-7 


Pattern 2 is not 

present at card 

E-AJO, test point 
— 6 


Defective module 
in stages 36 
through 38 


Broken wire in 
the KW-7 


Defective A 
. Stream_Combiner 


Pattern 3 is not 
_present..at.card. . 
E-AJL, test point 
TP-16. 


Broken wire in 
the KW-7 


Pattern 4 is not 
present at card 

E-AJO, test point 
TP-4. 


Defective ASP 
Generator 


Broken wire in 
the KW-7 


Open or shorted 
patch cord 


Defective P 
Combiners 


Pattern 5 is not 
present at card 
E-AJJ, test point 
TP-16 


Shorted module 


Broken wire in 
KW-7 


Open or shorted 
patch cord 


Pattern 6 is not 
present at card 
E-AJJ, test point 
TP-14, 


Defective q Com- 
biners 


Shorted module 
Broken wire in 
the KW~-7 


Defective Pulse 
Deletion Circuit 


Pattern 6 is not 
present at card 


Recommended Procedure 


Check the KW-7 wiring. 


Replace card E-AJL. 


Check the KW-7 wiring. 


Replace card E~AJL. 


Check the KW-7 wiring. 


Replace Card E-AJW. 


Check the KW-7 wiring. 


Check patch cords 25-39 
for continuity. 


Replace card E-AJJ. 


Replace card E-AJL. 
Check the KW~7 wiring. 


Check patch cords 19-24 
for continuity. 


Replace card E-AJJ. 


Replace card E~AJM. 
Check the KW-7 wiring. 


Replace card E-AJL. 


TABLE 3-4 (Continued) 
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Procedure Syupton Probable Cause (s) Recommended Procedure 


23 


E-~AJJ, test point 
TP-14 when SP push- 
button is pressed. 


Open or shorted 
patch cord 


Pattern 7 is not 
present at card 

E-AJK, test point 
TP-14. 


Defective ¥ Con- 
biners 


Shorted module 


Broken. -wire in 
the KW-7 


Pattern 8 is not 
present at card 
E-AJK, test point 
TP-16., 


Open or shorted 
patch cords 


Defective # Com- 
biners 


Shorted module 


Broken wire in 
the KW-7 


Pattern 9 is not 
present at card 
E-AJK, test point 
TP-15, 


Open or shorted 
patch cord 


Defective t Com- 
biner 


Shorted module 


Broken wire in 
the KW-7 


Defective x Com- 
biner 


Pattern 18 is not 
present at card 

E-AJM, test point 
TP.7 . 


Defective YN 
Combiner 


Broken wire in 
the KW-7 


Defective Auto 
Key Generator 


Pattern 11 is not 
present at card 

E-AJO, test point 
TP-13. 


Check patch cords 13-18 
for continuity. 


Replace card E-AJK, 
E-AJJ. 


Replace card E-AJL,. 
Check the KW-7--wiring. 


‘Check patch cords 7~12 


for continuity. 


Replace card E-~AJK. 


Replace card E-AJL. 

Check the KW-~-7 wiring. 
Check the patch cords 1-6 
for continuity. 


Replace card E~AJK. 


Replace card E-AJL. 
Check the KW-7 wiring. 


Replace card E~AJM. 
Replace card E-AJL. 
Check the KW-~-7 wiring. 


Replace card E-AJM, 
E~AJO. 
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TABLE 3-4 (Continued) 


Procedure Symptom Probable Cause (s) 


TABLE 3-4 (Continued) 


Procedure Symptom Probable Cause (s) 


Recommended Procedure Recommended Procedure 


23 Defective M Replace card E-AJT. 24 Broken wire’ in Check the KW~7 wiring. 
(Cont. ) Generator the KW-7 
Broken wire in the Check the K¥-7 wiring. 23 No Loop-Out cur- Open filter in the Check the Remote Control 
KW-~7 rent when the Re- Remote Controi Unit wiring. 
mote Control Unit {| Unit 
Pattern 12 is not | Defective W Com- Replace card E-AJM, is used with the ; 
present at card biner E-AJO. KW-7. Open or shorted Check cable W4 for 
E-AJO, test point wire in remote continuity. 
TP-3. Defective YN Com- Replace card E-AJL. cable (W4) 
biner 
Broken wire in Check the Remote Control 
Shorted module Replace card E-AJO. the Remote Control Unit wiring. 
Unit 
Pattern 13 is not | Defective K Com- Replace card E-AJM. 
present at card biner 26 Kw-7 Loop-Out mal- Check for -48 volts at 
E-AJM, test point function (send or card E-AJV, test point 
TP-1 receive mode): no TP-19; if present proceed 
. local copy or to Step 2, if not present 
.No defect in Key Detective module Replace cards in the garbled local copy. repeat Procedure 1. 
Generator test not detected by following sequence: 
procedure but Key generator Test E-AJM, E-AJL, E-AJK Defective Locp- Continuity check Loop- 
cipher test is Procedure and E-AJJ. Inhibit switch Inhibit switch. 
garbled. ‘ 
Broken wire in Check the KW-7 wiring. Defective digital-— Replace card E-AJV. 
the KW-7 to-analog module 
24 Rotation of LOOP Check for -468 volts at Defective Loop— Replace card E-AJU. 
OUTPUT ADJUST card E-AJV, test point Out flip-flop 
potentiometer fails TP-18, if present 
to adjust loop-—out proceed to Step 2 if Defective M Replace card E-AJT. 
current. not present repeat Pro- generator 
cedure 1, 
: Replace card E-AJW. 
Defective digital- Replace card R-AJV. é 
to-analog module Defective Control Replace card E-AJN, 
. Circuit 
Defective current Check transistors 
regulator 1A18Q7 and 141898, Defective Output Replace card E-AJR,. 
Counter 
Defective Current Check transistors 1A18Q5 
Control and 1A18Q6._ Defective Input Replace card E-AJP. 
Counter 
Open potentiometer Measure resistance of the . 
LOOP OUTPUT ADJUST po- Defective Clock Replace card E-AJQ. 
tentiometer 1R1¢6. Circuit 
Open filter Check the Filter Unit Defective Time Replace Time Standard 
wiring. Standard (E-AJY) . 
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26 
(Cont.) 


27 


28 


36 


31 


Procedure 


TABLE 3-4 (Continued) 


Symptom Probable Cause(s)_ 


Defective ~49 volt 
Voltage Regulator 


Defective Current 
Control 


Defective Current 
Regulator 


Broken wire in 
KW-7 
Open filter 


_|_ Open or _shorted__._j 
wire in loop cables 
Defective LOOP 
OUTPUT (INHIBIT or 
ALLOW) switch 
Defective loop-out 
flip-flop 


KW-7 Loop-Out mal~ 
function (send 
mode only): no 
local copy or 
garbled local copy. 


KW-7 Loop-—Out mal-— 
function (Receive 
Plain and Cipher 
mode): no local 
copy or garbled 
local copy. 


Defective Extensor 


Defective K 
Stream Combiner 


Defective Line-In 
relay 


KW-7 Loop-Out mal- 
function (Cipher 
mode only): no 
local copy or 
garbled local copy. 


Defective Key 
Generator 


Loop-—Out malfunc- 
tion using Remote 
Control Unit. 


Open or shorted 
wire in cable W4 
(remote) 


Open filter 


Broken wire in the 
Functional Remote 
Control Unit 


Open or shorted 
wire in remote 
cable (W4) 


Open filter wiring 


Loop-Out malfunc- 
tion using Func- 

tional Remote Con- 
trol Unit. 


ne 


Check transistor 1A18Q1. 


31 
Check transistors (Cont.) 
1A18Q5 and 1A18Q6. 


Check transistors 32 
1418Q7 and 1A18Q8. 


Check K¥~7 wiring. 


Check the Filter Unit 
wiring. 


Replace card E-AJV. 


Repeat Procedure 26. 
Replace card E-AJS. 


Replace card E-AJM. 
34 Audible alarm fails 


Replace relay 1A18K1. to sound in Plain, 
ey 4 Break or Alarm 


Repeat Procedure 26, conditions. 


Repeat Procedure 23. 


Check cable w4 for 


continuity. 

Check the Filter Unit 38 Audible alarm 
Wiring. fails to sound in 
Check the Remote Control Remote Control 
Unit wiring. Unit. 


Check cable w4 for 
continuity. 


Check Filter Unit 
wiring. 


KAM-144B /TSEC 
TABLE 3-4 (Continued) 
Recommended-Procedure 


. Check continuity .of loop ; : -- ‘pre ee eee: 

cables. 33 Local [TY runs 

Check the LOOP OUTPUT open when using 

switch wiring. the Remote Control 
Unit. 


Broken wire in the j— Check the Functional Re- 
Functional Remote mote Control Unit wiring. 
Control Unit 
Defective digital~ Replace card E-AJV. 
to-analog module 
Defective Loop-In Replace card E-AJU. 
Circuit 

Repeat Procedure 26. nae 
Open or ahorted 1 Check cable W4 for 
wire in cable W4 continuity. 
(remote) 
Open wire in the Check the Remote Control 
Remote Box Unit wiring. 
Open wire in the Check the KW-7 wiring. 
KW-7 
Defective lamp Replace card B-AJW. 


driver 
Defective relay 2 Replace card E-AJO. 


Defective Clock 3 | Replace card E-AJQ. 
Circuit 


Defective Time Replace Time Standard 
Standard (E-AJY). 


Defective speaker 5 Check speaker wiring. 


Open wire in the 6 | Check the KW-7 wiring. 
KW-—7 


Open or shorted Check cable W4 for 
wire in cable W4 continuity. 
(remote) 


Defective speaker Check speaker wiring in 
in Remote Control Remote Control Unit. 


Unit 


Open wire in the Check the Remote Control 
Remote Control Unit wiring. 
Unit 
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TABLE 3~4 (Continued) 


TABLE 3-4 (Continued) 


Procedure Symptom Probable Cause (s) 
2 


Procedure Recommended Procedure Recommended Procedure 


35 Open wire in the Check the KW-7 wiring. 38 Defective lamp Replace card E-AJW. 
{Cont .) KW-7 driver 
36 Audible alarm Open or shorted Check cable W4 for Defective driver | Replace card E-AJV. 
fails to sound in | wire in Remote continuity, 
Functional Renote cable (w4) Defective relay Replace card E-AJO. 
Control Unit. 
Defective speaker Check speaker wiring in the Defective Control Replace card E-AJN. 
in the Functional Functional Remote Control Circuit 
Remote Control Unit. 
Unit Broken wire in . Check the KW-7 wiring. 
. the KW-7 
Open wire in the Check the Functional Remote 
Functional Remote Control Unit wiring. 39 BREAK lamp on all Defective Control Replace card E-AJN. 
Control Unit the time. circuit 
pine wire in the Check the KW-7 wiring. glee a an Check Ene md Por nee: 
KW- 
46 BREAK lamp does Defective BREAK Check lamp continuity. 
37 Incorrect tone Defective Clock Replace card E~AJQ. not light when the lamp 
from Audible Circuit BREAK pushbutton 
Alarn,. is pressed. Defective lamp Check kamp socket wiring. 
Defective Time Replace the Time socket 
Standard Standard (E-AJY). 
Defective lamp Replace. card E-AJN. 
Broken wire in Check the KW-7 wiring. driver 
the KW-7 
Defective Line- Replace card E-AJT. 
Open resistors Replace card E~AJM. Out flip-flop 
38 Audible alarm If the Audible alarm sounds Defective BREAK Check BREAK switch 
activates in the in the Cipher mode and if switch wiring. 
Cipher mode. the BREAK or ALARM lamp is 
; not on perform the following: Broken wire in Check the Kw-7 wiring. 
the KW-7 
(1) Perform the 
ALARM TEST switch 41 Remote Control If both the KW-7 and 
test and, if the Unit BREAK lamp Remote Control Unit BREAK 
ALARM lamp lights does not light lamps do not light re- 
proceed to Step 2, when the BREAK peat Procedure 49, if 
if the lamp does pushbutton is only the lamp in the Re- 
not light, proceed pressed, mote Control Unit does 
to Procedure 49. not light, proceed to 
Step 2. 
(2) Generate a break 
and, if the BREAK Defective Re- Check lamp continuity. 
lamp lights pro- mote Control Unit 
ceed to Step 2, if BREAK lamp 
the lamp’ does not 
light, proceed to Defective lamp Check lamp socket 
Procedure 49. socket wiring. 
—~€CONHSENTT 
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TABLE 3-4 (Continued) 


Probable Cause(s) | 


——GONFIDENTIAE— 
Procedure 
41 
(Cont 2 > 

42 Break is not 
transmitted on the 
line when the 
BREAK pushbutton 
is pressed. 

43 BREAK RESTORE 
Switch fails to 
reset the BREAK 
lamp when pressed. 

44 BREAK RESTORE 
switch in the Re- 
mote Control Unit 
fails to function, 

ome ELD Re lhcemmnrnces 


Defective Remote 
Control Unit 
BREAK switch 


Open or shorted 
wire in cable W4 
(remote) 


Broken wire in the 
Remote Control 
Unit 


“Broken wire in the} 


K¥-7 


Defective Line- 
Out flip-flop 


Defective digital- 
to-analog module 


Defective relay 


Defective trans- 
istor 


Open filter 


Open wire in K¥-7 


Defective Break 
flip-flop. 


Broken wire in 
the KW-7 


Defective BREAK 
RESTORE switch 


Open or shorted 
wire in cable W4 
(remote) 


Recommended Pro 


Check the Remote Control 
Unit BREAK switch wiring. 


Check cable W4 for 
continuity. 


Check the Renote Control 
Unit wiring. 


“ Check the KW-7 wiring. 


If the BREAK lamp is lit 
when the BREAK pushbutton 
is pressed proceed to 

Step 2, if the lamp does 
light repeat Procedure 49. 


Replace card E-AJW. 
Replace card E-AJV. 


Replace relay 1A18K2. 


Check transistors 
1A18Q2 and 1A18Q3. 


Check the Filter Unit 
wiring. 


Check wiring in K¥-7. 
Replace card F-AJN. 


Check the KW-7 wiring. 


Check the BREAK RE- 
STORE switch wiring. 


Check cable W4 for 
continuity. 


44 


45 


46 


47 


Procedure _ Syapton 


“BREAK FUNCTION 


switch will not in- 
hibit generation or 
detection of a 
Break condition. 


BREAK lamp does 
not go out when 
there are phasing 
characters on the 
line. _ 


Alarm condition 
exists in the 
Plain and Cipher 
condition. 


TABLE 3-4 (Continued) 


_Probable_ Cause(s)_ 


Defective Remote 
Control Unit 
BREAK RESTORE 
awitch 


Broken wire in the 
Remote Control 
Unit 


Broken wire in 
the KW-7 


““Defective BREAK 


FUNCTION switch 


Broken wire in 
the Kw-7 


Defective Phasing 
Counter 


Defective Input 
Circuit 


Defective Control 
Circuit 


Defective Clock 
Circuit 


Defective relay 


Defective Time 
Standard 


Broken wire in 
the Kw-7 


Defective Plain 
circuit 


KAM-144B/TSEC 


Recommended Procedure 
Check the Remote Control 


Unit BREAK RESTORE switch 
wiring. 


Check the Remote Control 
Unit wiring. 


Check the KW-7 wiring. 


“Check the BREAK FUNCTION 


switch wiring. 
Check the KW-7 wiring. 


Replace card E-AJP. 
Replace card E-AJU. 
Replace card E~AJN. 
Replace card E~AJQ. 


Replace relay 1A18K1. 


Replace the Time 
Standard (E-AJY). 


Check the KW-7 wiring. 


If the ALARM lamp 
lights in the Plain 
condition or during the 
Phasing mode proceed to 
Step 2. If the ALARM 
lamp lights in the 
Cipher condition during 
Normal mode, repeat 
Procedure 23. 


Replace card E~AJN. 
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Procedure 
47 
(Cont.) 

48 MI lamp lights 
during Cipher con- 
dition. 

49 KW-7 will not pass 
Alarm test. 

=EBH BENT ie 


TABLE 3-4 (Continued) 


Defective Alarm 
flip~flop 


Key Generator 
Motion 


Broken wire in 
the KW-7 


Defective Random- 
izer 


Defective Check 
Circuit 


Broken wire in the 
KW-7 


MI_ Lamp: 
Defective MI lamp 


Defective Randon- 
izer circuit 


Defective Random- 
izer alarm circuit 


Defective Output 
Counter 


Defective gate 


Defective Clock 
Circuit ; 


Defective Control 
Circuit 


Defective Time 
Standard 


Defective lamp 
socket 


Broken wire in the 
KW--7 


Recommended Procedure 


Replace card E~AJO. 


Replace card B-AJL. 


Check the KW-7 wiring. 


Replace card E-AJV. 


Replace card E-AJW. 


Check the KW-7 wiring. 


Check MI lamp wiring. 
Replace card E-AJV. 


Replace card E-AJW. 


Replace card E-AJR. 


Replace card E-AJP. 
Replace card E-AJQ. 


Replace card E-AJN. 


Replace the Time 
Standard (E-AJY). 


Check lamp socket wiring. 


Check the KW-7 wiring. 


Procedure 


51 


KAM-144B /TSEC 
TABLE 3-4 (Continued) 


ALARM Lamp: 


Defective ALARM 
lamp 


Recommended Procedure 


ll 


Check the ALARM lamp wiring. 


12 Replace card E-AJO. If 
still incorrect, replace 


card E-AJ¥W. 


Defective Alarm 
Check Circuit 


Defective Key 
Generator 


Repeat Procedure 23. 


Defective lamp Check lamp socket wiring. 


socket 


Broken wire in 15 
the KW-7 


Check the KW-7 wiring. 


Audible Alarm: 
Defective buzzer Repeat Procedure 34, 


Defective Clock 
Circuit 


Replace card E~-AJQ. 


Rotation of WPM 
SPEED SELECTOR 


Open resistors Replace card E-AJM. 


switch does not’ Defective WPM 2 Check the WPM SPEED 
change speed of SPEED SELECTOR SELECTOR switch wiring. 
clock, switch , 


Broken wire in the 
KWe-7 


Check the EW-7 wiring. 


If both Loop-In and 
Loop-—Out are defective 
proceed to Step 2.if =. 
only Loop-In proceed 

to Procedure 52, if 
only Loop-Out proceed 
to Procedure 53. 


Two-Wire Loop 
Adaptor Unit mal- 
function. 


. 


Broken wire in 2 
cable : 


Check Loop-In and Loop— 
Out Cables. 
Defective relay Replace relay 3K2. 


Defective relay Replace relay 3Kl. 
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TABLE 3-4 (Continued) TABLE 3-4 (Continued) 
Pest ote mene como [se] ements roe ‘ree oe | — mnt eos 


51 Broken wire in the Check the Two-Wire Loop 55 Defective T.D. Check the T.D. STEP wiring. 
(Cont.) Ywo-Wire Loop Adapter Unit wiring. Step switch 
Adapter Unit . 
Defective relay Replace relay 1A18K3. 
52 ‘| INwo-Wire Loop Defective relay 1 j Replace relay 3Kl. 
Adapter Unit Loop-~ Defective tran-— Check transistor 1A18Q2. 
In malfunction. Broken wire in 2 | Check the Loop~-In cable for sistor 
cable continuity. 
Open filter Check the Filter Unit 
Broken wire in the 3 | Check the Two-Wire Loop wiring. 
Two-Wire Loop Adapter Unit wiring. 
Adapter Unit Broken wire in Check the EKW-7 wiring. waa 
Pe ON aes 4 | Repeat Procedtire 26, ““the KW.7 
53 Two-Wire Loop Defective relay 1 | Replace relay 3K2. 56 8tep T.D. does not Open or shorted Check cable W4 for 
Adaptor Unit Loop- operate with the wire in cable W4 continuity. 
Out malfunction. Broken wire in 2 | Check the Loop-Qut cable Remote Control (remote) 
cable for continuity, Unit. Defective relay Replace relay 2Kl. 
Broken wire in box 3 | Check the Two-Wire Loop Broken wire in Check the Remote Control 
; Adapter Unit wiring. La Remote Control Unit wiring. 
Unit 
4 | Repeat Procedure 26, 
Open or shorted Check diodes 2CR1 and 
54 Equipment will not /|Insufficient volt— 1 Check the input signal for diode * 
operate on an ex- age proper amplitude (6 volt 
ternal 199 Kc square wave). 57 Step T.D. does not Open or shorted Check cable W4 for 
source, operate with the wire in renote continuity. 
Defective Clock 2 | Replace card E-AJQ. Functional Renote cable (w4) 
Circuit Control Unit. 
Defective relay Replace relay 4K1. 
Defective AUX. 3 | Check the external 1668 KC 
FREQ. INPUT jack jack wiring, Broken wire in Check the Punctional 
the Functional Remote Control Unit 
Open wire in the 4 | Check the KW-7 wiring. Remote Control wiring. 
KW-7 Unit 
55 T.D. Step mal- Defective Relay 1 | Replace card B-AJV. Open or shorted Check diode 4CR1. 
function. diode 
Defective gate 2 Replace card E-AJW. 
Defective Output 3 Replace card E-AJR. 
Counter 
Defective Alarm 4 Replace card E-AJO. 
Circuit 
Defective Control 5 Replace card E~-AJN. 
Circuit 
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TABLE 3-5.—E-AJK (A1) DEFECTIVE MODULE REPLACEMENT (figs. 3-3 and 3-4) 


Step Procedu Normal If Indication If Indication 


Remove card E-AJL and replace it by a Test 
Extender Card. Insert the KG Test Adapter 
in the Extender Card and then install card 
E~-AJL in the adapter. 


Remove card E-AJK and place it in Extender 
Card. Place the Extender Card in the 
E-AJK slot, 


Place the PCR switch in the CIPHER 
position and the POWER switch in the ON 


position, 
ov ; 
Rotate the PCR switch from CIPHER to SYNC Pins 1 and 8 of MDl- | | Continuity check card 
and back to CIPHER to generate a Set Mp16. vi etch. 
pulse. Press the E~AJL KG Test Adapter — j] f— 
Card TEST CYCLE START pushbutton. 34 MICROSECONDS 
Ground pin 18 of Mp1. 1g of MD2-MD16. volts Proceed Replace defective module. 
3 of MD2-muD16. volts 
Ground Test Point TP-2. 1g of MDI. volts Proceed Replace MD1. 
3 of MD1. volts 
Lift pin 8 of MDI. 19 of MD1. volts Proceed Replace D1. 
Ground test point TP-3. 3 of MDI. volts Proceed Replace €wD1l. 
Rotate the PCR switch to generate 16 of MD1-MD16. volts Proceed Replace defective module. 
a Set pulse. : 
Resolder pin 8 of MD1. Proceed 
Check jacks J2-J17 for defects. Continuity Proceed Replace defective jack. 
Check plugs Pl, P2, P6, P7, Pll and P12. Continuity Proceed Replace defective plug. 
Open circuit plugs P1, P2, P6, P7, Pll 6 volts Proceed Replace MD18 and MD19. 
and P12, 
Ground plugs Pl, P2, P6, P7, Pll and P12 Proceed 
(shell to tip to ground). < . 
Lift pins 11 and 12 of MD18, -6 volts Proceed Replace mD17. 
Resolder pins 11 and 12 of MD18, Proceed 
Open circuit plugs P3, P4, P8, P9, P13 # volts Proceed : Replace MDI19 and MD29. 


and P14, 
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TABLE 3-5 (Continued) 
- : : tee es eet ehte 7, Beh porns a | 
Ste Proc Normal If Indication If Indication 
18 Ground plugs P3, P4, P8, P9, P13 and Proceed to Step 19. 
P14 (shell to tip to ground). 
19 Lift pins 11 and 12 of mD2¢6. Proceed to Step 26. Replace MD1S. 
26 Resolder pins 11 and 12 of MD2¢. Proceed to Step 21. 
21 ‘Open circuit plugs P5, P1# and P15. @ volts Proceed to Step 22. Replace MD2l. —- tee 
- 22 | Ground plugs P5, Pl# and P1S (shel) to tip -6 volts Proceed to Step 23. Replace MD2). 
to ground). . 
23 Continuity check board etch. Continuity Repair etch. 
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TABLE 3-6.-—E-AJJ (A2) DEFECTIVE MODULE REPLACEMENT (figs. 3-1 and 3-2) 


Normal If Indication If Indication 
p 
Foreanre Test Point Indication is Normal is Abnormal 


1 Remove card E-AJL and replace it by a Test 
Extender Card. Place the KG Test Adapter 
in the Extender Card and insert card 
E-AJL in the adapter. 


2 Remove card E-AJJ and place it in a Test 
Extender Card in the E-AJJ slot. 
3 Place the PCR switch in the CIPHER posi- 
tion and POWER switch in the ON position. 6 
4 Rotate the PCR switch from CIPHER to Pins 1 and 8 of MD1- . | | Proceed Continuity check card 
SYNC and back to CIPHER to generate a Set MD14, MD28 and MD21. sv etch, 
Pulse. Press the E~AJL KG Test Adapter ——| -— 
Card TEST CYCLE START pushbutton. 24 MICROSECONDS 
S Ground test point TP-2. Pin 19 of MD1-mpl14, volts Proceed Replace defective module. 
MD29 and MD21. 
Pin 3 of MD1-MD14, volts 
MD26 and MD21. 
6 Ground test point TP-3, Pin 19 of MD1-MDI14, volts Proceed Replace defective module. 
MD29 aad uD21, 
Pin 3 of MDl-MD14, volts 
MD26 and MD21. 
7 Rotate the PCR switch to generate a Set Pin 19 of MD1-mD14, volts Proceed Replace defective module. 
pulse. MD26 and MD21. 
8 Check jacks J2-J16 for defects. Continuity Proceed Replace defective jack(s). 
9 Open circuit plugs Pl, P6é and Pll. TP-1 @ volts Proceed Replace MD15. 
1g Ground plugs Pl, P6 and Pll (shell to tip TP=} -6 volts Proceed 5 Replace MD15, 
to ground). 
11 Open circuit plugs P2, P3, P7, P8, P12 TP-14 § volts Proceed Replace MD16 and MD17. 
and P13. 
12 Ground plugs P2, P3, P7, P8, P12 and P13 TP-14 volts Proceed 
(shell to tip to ground), 
13 Lift pins 1) and 12 of MD17. TP-14 . volts Proceed Replace MDI16. 
14 Resolder pins 11 and 12 of MD17. TP-14 volts Proceed Replace MD17. 
15, Open circuit Plugs P4, P5, P89, Pls, P14 TP-16 volts _ Proceed Replace MD18 and MD19. 
and . 
16 Ground plugs P4, P5, P9, Pld, Pl4 and TP-19 volts Proceed 
P15 (shell to tip to ground). 
17 Lift pins 11 and 12 of wpl19. TP-19 volts Proceed Replace MD18. 
18 Resolder pins 11 and 12 of MD19. TP-16 -6 volts Proceed Replace MD19. 
19 Continuity check board etch. ‘ Continuity Repair etch. 
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TABLE 3-7 ia ota (A3) DEFECTIVE MODULE REPLACEMENT (figs. 3-7 and 3-8) 


Step Proc Normal i AE Indication Hf Indication 
FoCOnUne ‘Font Polrt Indication is Normal is Abnormal 


Remove card E-AJL and replace it by a 
Extender Card. Place the Test Adapter 
Card in the Extender Card and insert 
card E-AJL in the Adapter. 


2 Remove card E~AJM and place it in a Test 
Extender Card. Place the KG-Extender 
Card in the E~AJM slot. 


7 3. | Place the PCR switch in the CIPHER posi- ov. = 2 
“€ion and the POWER ewitch in the ON | | 
position, s 
4 Press the KG-Extender Card TEST CYCLE Pins 1 and 8 of M1 24 MICROSECONDS Proceed to Step 5. Continuity check card 
START pushbutton. and MD7. cau etch. 
5 Rotate the PCR switch from CIPHER to SYNC Pin 12 of MD1-MD4 and \ f- sad Proceed to Step 6. Continuity check card 
and back to CIPHER to generate a Set MD5 and pin 6 of D5 tov etch. 
pulse. Press the E-AJL KG-Test Adapter and MD6., 
Card TEST CYCLE START pushbutton. 24 MICROSECONDS 
6 Ground test point TP-5 located on card TP-3 (E-AJM) -6 volts Proceed to Step 7. Continuity check card 
E-AJU. Pin 11 of MDS (E-AJM). + Jr zeau0 etch, 
. ov 
-tv 
7 Ground test point TP-2,. Pin 11 of MD8, -6 volts Proceed to Step 8. Replace MD8. 
8 Ground pin 11 of MDs. TP-12 TLL Proceed to Step 9. Replace MD1. 
sd 1 Baud 
9 Ground pin 11 of MD8 and pin 9 of MD9, Pin 16, in turn, of 8 volts Proceed to Step 19. Replace defective module(s). 
MD2, WD3, MD4, WD5 
and MD6. 
19 Ground pin 11 of MDS and joins 6 and 8 of Pin 19, in turn, of -6 volts Proceed to Step ll. Replace defective module(s). 
Mp1g. MD2, MD3, MD4, MDS : 
: and MD6. 
11 Ground pin 11 of MD8 and pin 9 of MD9. TP-12 -~6 volts Proceed to Step 12. Lift, in turn, pins 11 
of MD9, 2 of MD11, 2 of 
MD12 and 11 of MDI3 until 
defective module is 
located; replace the de- 
fective module. 
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12 Observe at indicated test points. Pin 19 of MD7, pin 11 Motion at a baud rate. Proceed to Step 13. Replace defective 
of MD11, MD12, MD14, module. 
MD1G6, MD17, MD19, MD29. | j l J 
Pin 2 of MD16, MD1S, 
MD14, and MD18, and {One to Zero alter- 
pin 12 of MD21.. nations.) 
13 Measure the voltage at the indicated Pin 11 of MD21. 8 volts Proceed to Step 14. Replace MD21. 
test point. 
14 Measure the voltage at the indicated Pin 2 of MD17. 9 volta Proceed to Step 15. Replace MD17. 
test point. 
15 Continuity card etch. Continuity ad Repair etch. 
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TABLE 3-8.—E-AJL (A4) DEFECTIVE MODULE REPLACEMENT (figs. 3-5 and 3-6) 


Ste Normal If Indication If Indication 
| a ae pticatg). 2 as Abeer 


1 Remove card E-~AJL and replace it by a 
Test Extender Card. Place the KG Test 
Adapter Card in the Extender Card and 
insert card E-AJL in the Test Adapter. 


2 Place the PCR switch in the CIPHER posi- 
tion and the POWER switch in the ON ov 
position. | | 
eV z f 7 . Pee 
me 3 | Press.the.EKG-Test. Adapter Card. TEST Pins 1 and 8 of al bo “a -— Procééd to Step 4. Continuity check card 
' CYCLE START pushbutton. MD1-MD18. $4 MICROSECONDS etch. 
+6u 
4 Rotate the PCR switch from CIPHER to Pin 6 of MDI-MD3, ye ~ Proceed to Step 5. Continuity check card 
SYNC and back to CIPHER to generate a MD8 and pin 12 of *fov etch. 
Set pulse. MD4-—MD7, MDO and MDI19. 
34 MICROSECONDS 
5 Press the KG Test Adapter Card TEST Preceed to Step 6. 
CYCLE START pushbutton. 
6 Ground test point TP-6. Pin 3 of MD1-MD7. § volts Proceed to Step 7. Replace defective module. 
Pin 18 of MDI~-MD19. -6 volts 
7 Ground pin 7 of M1. Pin 3 of MDI-MD7. -6 volts Proceed to Step 8. Replace defective module. 
: Pin 19 of MD1-MD7. @ volts 
{ 8 Rotate the PCR switch to generate a Set Pin 3 of MDI-MDS and @ volts Proceed to Step 9. Replace defective module. 
pulse, ups. 
Pin 3 of MD1~-MD7, -~6 volts 
MD9 and MD19. 
9 Rotate the PCR switch to the CIPHER posi- ; Proceed to Step 16. 
tion and press the KG Test Adapter Card 
\ TEST CYCLE START pushbutton. 
1g Measure the waveform at the indicated TP-7 Motion at a baud rate. Proceed to Step 11. Continuity check card 
test points. “LrLsr etch. 
ll Measure the waveform at the indicated Pins 2, 3, and 7 of Random motion at a Proceed to Step 12. If motion is not i 
test points. wos. band rate, present at the output 
Pins 2, 6, 7, 8, 9, of each module but is 
and 11 of MD11. “LILI present at its input, 
replace the defective 
module, 
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12 
13 
14 


15 


16 


17 
18 


19 


Measure the voltage at the indicated 
test point. 
Ground pin 9 of MD13. 


Measure the voltage at the indicated 
test point. 


Observe the waveform at the indicated 
test points. 


Observe the waveform at the indicated 
test point. 


Ground test point TP-2. 
Continuity check module diodes. 


Continuity check card etch. 


Pins 6 and 11 of mD13. 
Pins 2, 6, 7, 9 and li 
of MD15. 

Pins 2, 6, 9, and 11 of 
wD16. 

Pins 2, 6, 7, 8 and 9 
of MD17. 

Pins 2, 6, 9 and 11 of 
MD18. 

Pins 2 and 9 of MD19. 
Pins 2, 6, 7, 8 and 9 
of MD28. 

Pins 2, 6, 7, 8, 9 and 
11 of MD11. 


Pins 2, 3, 7 and 1@ of 


MDS and 

Pins 2, 3, 7, and 18 
of MD19. 

Pin 2 of wD13. 

Pin 2 of MD13. 


TP-13 


Pins 2 and 8 of MD12. 


Pin 11 of MD19. 


Pin 11 of MD 19. 


Pins 4 and 8 of MD15., 
Pins 4, 5, 7 and 8 of 
MD16. 

Pins 5 and 7 of MD18. 


@ volts 
-6 volts 


6 volts 


Random motion at a 
baud rate. 


pi ot ae eee 
1 BAUD 
. IF 
-6 volts 
Continuity 
Continuity 


Proceed 
Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


to 
to 
to 


to 


to 


to 


to 


Step 
Step 


Step. 


Step 


Step 


Step 
Step 


13. 
14. 
15. 


is. 


17. 


1s. 
19. 


KAM.144B /TSEC 


Replace MD1i3. 
Replace MD13. 
Replace MD21. 


Replace MD12. 
Replace MD19. 


Replace MD19. 


Replace defective 
module. 


Repair etch. 
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TABLE 3-9.—E-AJO (A5) DEFECTIVE MODULE REPLACEMENT (figs. 3-11 and 3-12) 


Ste P Normal If Indication If Indication 


1 Remove card B-AJO and place it in the Test 
Extender Card. Place the Test Extender 
Card in the E-~AJO slot. 


2 Place the PCR switch in the CIPHER position 
and the POWER switch in the ON position. 
3 Ground TP-2. TP-16 6 volts Proceed to Step 4. Replace MD19. : 
4. . Measure. the voltage_at. the. indicated-point. -Pin-6 of--MD9. p-volts. ' Proceed to-Step 5. 1 Replace MD9. 
5 Measure the voltage at the indicated point.| Pin 2 of MD8. 9 volts Proceed to Step 6. Replace MD8. 
6 Measure the voltage at the indicated point.}| Pin 2 of MD1l. -6 volts Proceed to Step 7. Replace MD11. 
7 Rotate the PCR switch from CIPHER to Proceed to Step 8. 
SYNC and back to CIPHER to generate a Set 
pulse. 
8 Ground pin 7 of MD1i. Pin 11 of MD1l. -6 volts Proceed to Step 9. Replace MD11. , 
Ground pin 1 of MD9. Pin 4 of MD9. -6 volts Proceed to Step 19. Replace MD9. 
16 Ground pin 7 of MD5. TP-15 @ volts Proceed to Step ll. Replace MD5. 
11 Ground test point TP-11. Connector pin Y. -6 volts Proceed to Step 12. Replace relay Kl. 
12 Ground pin 7 of MD11 and TP-16,. Connector pin W. Audible Alarm on. Proceed to Step 13. Replace relay Kl. 
13 Rotate the PCR switch to generate a Set Pin 18 of MD1-MD3. ~6 volts (After ap— | Proceed to Step 14. Replace defective 
pulse, proximate two second module. 
delay.) 
14 Measure the voltage at the indicated TP-12 9 volta Proceed to Step 15. Replace MD4. 
test point. : : 
15 Measure the voltage at the indicated Pin 16 of MD12. ~6 volts Proceed to Step 16. Replace mp4. 
test point. 
16 Rotate the ALARM TEST switch to the 1 TP-12 -6 volts Proceed to Step 17. Replace MD1. 
: position. 
17 Measure the voltage at the indicated TP-16 § volts Proceed to Step 18. Replace MD12. 
test point. 
18 Rotate the ALARM TEST switch to the 2 TP-12 -6 volts Proceed to Step 19. Replace MD2. 
position. 
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19 Rotate the ALARM TEST switch to the 3 ; TP-12 -6 volts Proceed to Step 298. Replace MDS. 
position. 

22 Measure the voltage at the indicated TP-14 -§ volts Proceed to Step 21. Proceed to Step 22. 
test point. : 

21 Sequentially lift pin 11 of MD13, pins TP-14 -6 volts Proceed to Step 22. Replace defective 
11 and 12 of MD17 and pin 13 of MD21. module. 

22 Place the ALARM TEST switch in the OFF Pin 11 of MD15. # volts Proceed to Step 23. Proceed to Step 25. 
position. 

23 Lift pin 2 of MD16. Press and release Pin 11 of MD1S. Random motion at a Proceed to Step 24. Replace MD15. 
the SEND pushbutton; after the P&I lamp baud rate. 
goes out, observe indication. 

24 Type R-Y characters on the local TTY. Pin 13 of MD13. 1sauo Proceed to Step 25, Replace the defective 

Pin 2 of MD15. module. 


Pin 2 of MD16. “TLL 
Pin 2 of MD18. tv > 
Pins 2 and 11 of mDpl19. : 
Pin 11 of MD21. 


25 Type R-¥ characters on the local TTY. Pin 2 of mD14. 1 RANDOM Proceed to Step 26. Lift one of the two 
Pin 11 of MD16. pins that are joined ; 
Pin 2 of MD26. eaun and look for motion. 
Replace the defective 


_ sul f LJ module if random 


motion is not observed. 


26 Ground pin 7 of MD8. TP~2 -6 volts Proceed to Step 27. Replace MDS. 
27 Rotate the PCR switch to generate a Set 

pulse. 
28 Ground test point TP-11. TP~15 @ volts Proceed to Step 29. Replace MD5. 
293 Press and release the SEND puahbutton. TP~15 8 volts Proceed to Step 38. Replace 4D12. 


Ground test point TP-13. 


38 Continuity check the card etch, Continuity Repair etch. 


HEBER i ORIGINAL 79 


a 


DOCID: 3559657 : - | oe : 
EOHHBENF HAE | KAM-144B/TSEC 


TABLE 3-19.—E-AJN (A6) DEFECTIVE MODULE REPLACEMENT (figs. 3-8 and 3-19) 


Ste Pp . Normal If Indication If Indication 


1 Remove card E-AJN and place it in the 
Test Extender Card. Place the Test 
. Extender Card in the E-AJN slot. 


2 Place the PCR switch in the CIPHER 

position and the POWER switch in the OFF 

position. 
3 After a five second delay place the Pin 9 of MD16. 200 MILLISECONDS | Proceed to Step 4, Replace MD15 if =. sig. er tance 
POWER: switch in the ON position. ae be waveform is present 


Bi | at pin 5 of MDI5; if 
tv waveform is not present, | 


then replace MD17. . 


4 Press and hold the SEND pushbutton. Pin 19 of MD7. 8 volts Proceed to Step 5. Replace MD17. 
5 Press and hold the SEND pushbutton. TP-11 — esau | Proceed to Step 6. Replace MD29. | 
eae eg emer! a 
-6V 

6 Press and hold the SEND pushbutton. Pin 19 of MDS. 8 volts Proceed to Step 7. Replace MD12. 

7 Press and hold the SEND pushbutton. Pin 4 of MD12. -~6 volts Proceed to Step 8. Replace ND12. 

8 Press and hold the SEND pushbutton. Pin 4 of MD13. 8 volts Proceed to Step 9. Replace MD13. 

9 Press and hold the SEND pushbutton. Pin 8 of MD13. 8 volts Proceed to Step 16. Replace MD13. 

19 Release the SEND pushbutton. Pin 16 of -MD6. 8 volts Proceed to Step 11. Replace MD6. 
il Measure the voltage at the indicated Pin 3 of MD19. 6 


volts Proceed to Step 12. Replace mD1¢. 
test point. , 


12 Measure the waveform at the indicated Pin 3 of MD4. “= Proceed to Step 13. Replace MD4. 
test point. 
Period is a function 
of the Randomizer 


output. ' 
13 Measure the voltage at the indicated Pin 3 of MD3. § volts (after indi- Proceed to Step 14. Replace MDS. 
test point. cator characters have 


been counted.) 


14 Measure the voltage at the indicated Pin 4 of MDS. 6 volts Proceed to Step 15. Replace MD8. 
test point. 


15 Measure the voltage at the indicated Pin 11 of mMD16. # volts Proceed to Step 16. Replace MD16. 
test point. 
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16 Press and release the BREAK pushbutton. Pin 18 of MDS. ®@ volts Proceed to Step 17. Replace MDS. 
17 Measure the voltage at the indicated Pin 6 of MD12. -6 volts Proceed to Step 18, Replace MD12. 

test point. 
24 MICROSECONDS 
18 Rotate the ALARM TEST switch to generate Pin 3 of mD14. — j— Proceed to Step 19. Replace MD14. 
a Set pulse. Ch a oe 
-6V 
19 Measure the waveform at the indicated Pin 3 of MD19. sa ecnomecne Proceed to Step 2¢. Replace MD19. 
test point. = ~ 
ao Wess | 
298 Measure the waveform at the indicated TP~7 Proceed to Step 21. Replace MD18. 


test point, 34 MICROSECONDS 


ev 
ov 


210V 


22 Ground test point TP-4. Pin 11 of MD29. -6 volts Proceed to Step 22. Replace MD29. 
22 Continuity check the card etch. Continuity Repair etch. 
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TABLE 3-11.~E-AJQ (A7) DEFECTIVE MODULE REPLACEMENT (figs. 3-15 and 3-16) 


Step Procedure Normal If Indication If Indication 


1 Remove card E-AJQ and place it in the Test 
Extender Card. Place the Test Extender 
Card in the E-AJQ slot. 


2 Place the PCR switch in the CIPHER posi- Pin 3 of MD21. 2 microsecond square- Proceed to Step 3. Replace MD21. 
tion and the POWER switch in the ON wave. 
position. 
3 Measure the waveform at the indicated TP-13 19 microsecond square- | Proceed to Step 8. Proceed to Step 4. 
test point. . 7 ; wave , . ; 
4 Lift pin 7 of MD19 and pin 7 of MD29; Pin 3 of MD28. 4 microsecond square- Replace MD26. 
measure the waveforms at the indicated wave 
test points. ; 
Pin 3 of MD19. 8 microsecond square- Replace MD19. 
wave 
Pin 3 of MD18. 16 microsecond square- | Proceed to Step 5. Replace MD18. 
Wave 
5 Measure the waveform at the indicated TP-4 28 microsecond square- Proceed to Step 6. Replace MD17. 
test point. wave 
6 Ground TP-6 and pin 7 of MD8. TP-11 49 microsecond square- Proceed to Step 7. Replace MD1l. 
wave 
7 Measure the waveform at the indicated Pin 18 of mD12. 86 microsecond square- Proceed to Step 8. Replace MDi12., 
test point. wave 
8 Ground test point TP-11 and rotate the Pin 18 of MD5, MDG, @ volts Proceed to Step 9. Replace defective 
PCR switch from CIPHER to SYNC and back MD7 and wD14, module. 
to CIPHER to generate a Set pulse. 
9 Place the W.P.M. SPEED SELECTOR switch TP-12 j | f Proceed to Step 12. Proceed to Step 19. 
in the 69 position. 
28 MICROSECONDS 
19 Lift pins 5, 6, 7 and 9 of MD13; ground Pin 16 of MD14. 168 microsecond square- Replace MD14. 


TP-6 and pin 7 of MD8; measure waveforms 


at the indicated test points. 


Pin 19 of MDG. 


TP-12 


wave 


328 microsecond square- 
wave 


646 microsecond square- 
wave 


1289 microsecond 
squarewave 


Proceed to Step 1l. 


Replace €MD7. 


Replace MDG. 


Replace MDS. 
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1l Resolder pins 5, 6, 7 and 9 of MD13. , TP-12 ; | | Proceed to Step 12. Replace MD9. 
680 -— 
5 Pn 
12 Rotate the W.P.M. SPEED SELECTOR switch TP-12 Proceed to Step 13. Replace MD9. 
to the 67 position. 780 
. MICROSECONDS 
13 Rotate the W.P.M. SPEED SELECTOR switch TP-12 549 microsecond Proceed to Step 14. Replace MD9. 
to the 199 position, : squarewave 
14 Measure waveform at the indicated test Pin 3 of MD4. 328 microsecond Proceed to Step 29. Proceed to Step 15. 
point. squarewave 
15 Lift pins 2 and 4 of MD13. Pin 3 of MDl. 48 microsecond Proceed to Step 16. Replace MD1. 
squarewave y 
16 Measure waveform at the indicated Pin 3 of MD2. 88 microsecond Proceed to Step 17. Replace MD2. ; 
test point. ; squarewave i! 
17 Measure waveform at the indicated Pin 3 of MD3. 169 microsecond Proceed to Step 18. Replace MD3. 
test point. squarewave . 
18 Measure waveform at the indicated Pin 3 of MD4. 326 microsecond Proceed to Step 19. Replace MD4. 
test point. squarewave 
19 Resolder pins 2 and 4 of mD13. Pin 3 of Mp4. 268 microsecond Proceed to Step 26. Replace MD4. 
: squarewave 
29 Rotate the ALARM TEST switch to the 1 Pin 12 of MD15. aioe Proceed to Step 21, Replace MD15. 
position, 6V 
21 Measure the waveform at the indicated TP-5 }~ 1/2 wauo Proceed to Step 22. Replace MD15. 
teat point. cn nA 
tv 
22 Place a jumper wire between test point TP-9 Motion Proceed to Step 23. Replace MD8. f 
TP-1 and TP-2 and ground test point TP-5. ; P 
23 Leave the jumper wire in place (Step 22) TP-6 Motion Proceed to Step 24. Replace MD16< 
and ground pin 12 of MD15. 
24 Measure the waveform at the indicated Pin 12 of MDS. Motion Proceed to Step 25. Replace MD9. 
test point. : : 
25 Measure the waveform at the indicated Pin 11 of MDS. Motion Proceed to Step 26. Replace MDS. 
teat point. 
26 Remove the jumper wire (Step 22) and Continuity Repair etch. 


continuity check the card etch. 
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TABLE 3-12.—E-AJP (A8) DEFECTIVE MODULE REPLACEMENT (figs. 3-13 and 3-14) 


Normal If Indication If Indication 


Remove card E-AJP and place it in the Test 
Extender Card. Place the Test Extender 
Card in the E-AJP slot. 


2 Place the PCR switch in the CIPHER posi- 
tion and the POWER switch in the ON 
position. 
3 |_Place the W.P.M. SPEED SELECTOR switch in a . . pias 
the 67 Position. 
ov 
4 Measure the waveform at the indicated TP-12 rem (gle een Call Proceed to Step 12. Proceed to Step 5. 
test point. 20 MILLISECONDS 
— 
. Lk CONDS 
5 Ground test point TP-12. Pin 18 of MD1. : weed feos Proceed to Step 6. Replace MD1. 
. ov, 
«SL 
3.2 MILLISECONDS i 
8 Ground test point TP-12. Pin 19 of Mp2. — Proceed to Step 7. Replace MD2. 
ov 
w—J LT 
7 Ground test point TP-12. Pin 16 of MDS. — Proceed to Step 8. Replace MD3. 
wo LE 
12.8 MILLISECONDS | 
8 Ground test point TP-12. Pin 19 of MD4. —| bh Proceed to Step 9. Replace MD4, 
ov 
peo! ae 
; , 23.6 MILLISECONDS 
9 Ground test point TP-12. Pin 16 of MD5. | L— Proceed to Step 18. Replace MD5. 
: ad | lr 
-6v 
19 Measure the waveform at the indicated TP-12 20 MILLISECONDS Proceed to Step 11. Replace mpi6é. 
test point. 
ov 
ied had 
11 Measure the waveform at the indicated TP-) 100 MILLISECONDS Proceed to Step 15. Proceed to Step 12. 


test point. 


coi alas [eee el 
-év 
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12 


13 


14 


15 


16 


17 


18 


19 


26 


21 


Measure the 
test point. 


Measure the 
test point. 


Measure the 
test point. 


Measure the 
test point. 


Measure the 
test point. 


Measure the 
test point. 


Measure the 
test point. 


Measure the 
test point. 


waveforn 


waveforn 


waveforn 


waveform 


waveform 


waveforn 


waveform 


waveform 


at 


at 


at 


at 


at 


at 


at 


at 


the 


the 


the 


the 


the 


the 


the 


the 


indicated 


indicated 


indicated 


indicated 


indicated 


indicated 


indicated 


indicated 


Place a jumper wire between pin 8 of 
MD9 and test point TP-12, and ground 
pin 6 of MD26. 


Place a jumper wire between pin 8 of 


MD9O and test point TP-] and ground pin 


6 of MD2¢6. 


Pin 
oo 
Pin 
Pin 


Pin 


1g 


16 


16 


11 


ll 


of MD6. 


or M07. 


of MD14. 


of mblé. 


of wD15. 


Pin 3 of MD29. 


TP-7 


Pin 19 of MDS. 


TP-S 


Pin 18 of MDI. 


ah as Hae 
el el 


60 MILLISECONDS 


= |}-—~ 
Pr Glee eee 


160 MILLISECONDS 


—| | 40 MILLISECONDS 
eed Le Te 


—| pm Mitt iseconns 
ed ; LJ 


34 MICROSECONDS 


iis Sy Seem 
-tv 


34 MICROSECONDS 


@ MILLISECONOS 


pak iy eres 
bv 


2 MILLISECONDS 


160 sett fy 
ages eae: Sia 
-6v 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


to. 


to 


to 


to 


to 


to 


to 


to 


to 


to 


Step 


Step 


Step 


Step 


Step 


Step 


Step 


Step 


Step 


Step 


13. 


14. 


15, 


16. 


17, 


18, 


19. 


21. 


Replace 


Replace 


Replace 


Replace 


Replace 


Replace 


Replace 


Replace 


Replace 


Replace 


MDS. 


MD7. 


MD14. 


MD16. 


Mp1s. 


MD29. 


upl9. 


ups. 


uDe. 


ups. 
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TABLE 3-12 (Continued) 


Ste ~ Normal _ If Indication If Indication 


Place a jumper wire between pin 8 of Pin 16 of MD11. Proceed to Step 23. Replace MD11l. 
MDS and test point TP-1 and ground pin : \ 
6 of MD29. ma ; 


Vv 
320 MILLISECONDS 


23 Measure the voltage at the indicated TP-19 8 volts Proceed to Step 24, Replace MD12,. 
test point. ; 
120 MILLISECONDS , 1 SP i. : soot - — 
24 |--Ground. -TP-16. TP=1 a a one Proceed to Step 25. Replace MD1i3. 
er gulesal ee 
“6V 
25 Ground test point TP-4. Pin 2 of MD15. -~6 volts Proceed to Step 26. Replace MD15. 
26 Ground test point TP-4. Pin 1l of MD17. -6 volts Proceed to Step 27. Replace MD17. 
27 Ground pin § of MD17. Pin 12 of MD17. -6 volts Proceed to Step 28. Replace MD17. 
28 Ground pin 6 of MD18. Pin 11 of MD1S8. -6 volts Proceed to Step 29. Replace MD18. 
29 ‘| Ground pin 9 of MDIS. Pin 2 of MD18. -6 volts Proceed to Step 368. Replace MDi8. 
38 Continuity check the card etch. 7 Continuity Repair etch. 
t 
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TABLE 3-13.~E-AJS (A9) DEFECTIVE MODULE REPLACEMENT (figs. 3-19 and 3-29) RAMNAARL TSEC 
ae Bokeh Normal If Indication If Indication 


1 Remove card E-AJS and place it in the Test 


Extender Card. Place the Test Extender 
Card in the E-AJS slot, 


2 Place the PCR switch in the CIPHER posi- 
tion and the POWER switch in the ON 
position. 
3 Measure the voltage of the indicated Pin 19 of MD1-~MDS #8 volts Proceed Replace defective 
test points. and pin 3 of MD6, MD7, . module. 
MDS, MD11, MD14 and 
wp15. 
4 Press and hold the SEND pushbutton. TP-16 1 baud Proceed nate MD15 and 
5 Release the SEND pushbutton. TP-12 ast ta Proceed Continuity check 
ov the card etch. 
goes eke 
6 Observe the indicated pattern at the Randomly spaced letter Proceed Check the SRX 
indicated test point. and blank characters. shift register, and 
if defective, replace 
MD19 and MD12. 
7 Type a continuous blank character on the Pin 19 of MD16, MDi7, —| 5.0 eauo Le Proceed Replace defective 
local TTY. MD18, MD19, and ND2¢. eG module. 
8 Type continuous blank character on the Pin 3 of MD1-MD5. —-| s0eavo f— Replace defective 
local TTY. ase ER mee module. 
7.0 Bau0 fo 
9 Type a blank character on the local TTY. Proceed Sequentially replace 
MD9, MD1@, MD12 and 
MD13 until the de- 
fective module is 
found. 
16 Ground test point TP-4. Pin 19 of MD1-ND5. 6 volts Proceed Replace MD9 and MD1S. 
11 Observe the required condition. The equipment does Proceed Replace MD21. 
not leave the indica 
tor mode (the P&I lamp 
does not go out). 
12 Continuity check the card etch. Open etch. Repair etch. 
~CONMDENTIAT 
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TABLE 3-14.—E-AJR (A19) DEFECTIVE MODULE REPLACEMENT (figs. 3-17 and 3-18) 


ee ae = J! ue _—| 
Step Procedure Normal If Indication If Indication . 


1 Remove card E-AJR and place it in the Test ; 
Extender Card. Place the Test Extender 
Card in the E-AJR slot. . : 


2 Place the PCR switch in the CIPHER posi- 
tion and the POWER switch in the ON 
position. i 
3 Place the W.P.M@. SPEED SELECTOR switch aoe 
- k | in.-the--67 -position. - _ . 
4 Measure the waveform at the indicated Pin 19 of MDS. Cee eel Proceed to Step 14. Proceed to Step 5. 
test point. ov 
é -6V 
5 Ground pin 11 of MD16. Pin 19 of MD. 1.6 MILLISECONDS Proceed to Step 6. Replace MD1. 
ov 
-6V 
6 Ground pin 11 of MD19. Pin 19 of MD2. 3.2 MILLISECONDS Proceed to Step 7. Replace MDZ. 
ov / 
ea “Vas . 
7 Ground pin 11 of MD19. Pin 18 of MD3. 6.4 MILLISECONDS Proceed to Step 8. Replace MD3. 
etd as ee 
-6V . 
8 Ground pin 1] of MDI. Pin 19 of MD4. 12.8 MILLISECONDS Proceed to Step 9. Replace MD4. 
ov 
Precis (eda) Serres a 
9 Ground pin 11 of MDI¢. Pin 19 of MDS. 25.6 MILLISECONDS Proceed to Step 18. Replace MDS. 
Ree cad 
oe es | ' 
‘1g Measure the waveform at the indicated Pin 11 of MD19. ; 20 MILLISECONDS Proceed to Step 11. Replace MDI1¢. 
test point. b- 
or ed 
-6V 
11 Measure the waveform at the indicated Pin 4 of MD11. 20 MILLISECONDS ; Proceed to Step 12. Replace MD11 
test point. z j— and MD9. 
iv a 
eV 
12 Measure the waveform at the indicated Pin 6 of MDS. 20 MILLISECONDS Proceed to Step 13. - Replace MDS. 
test point. ‘ 
ov 
t “sv 
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hada | 


13 


14 


15 


16 


17 


18 


19 


26 


21 


22 


Measure the 
test point. 


Measure the 
test point. 


Measure the 
test point. 


Ground test 


Measure the 
test point, 


Measure the 
test point. 


Measure the 
test point. 


Measure the 
test point. 


Measure the 
test point. 


Measure the 
test point. 


waveform at 


waveform at 


waveform at 


point Tp-4, 


waveform at 


waveform at 


waveform at 


waveform at 


waveform at 


waveform at 


the 


the 


the 


the 


the 


the 


the 


the 


the. 


indicated 


4 


indicated 


indicated 


indicated 


indicated 


indicated 


indicated 


indicated 


indicated 


Pin 18 


Pin 19 


Pin 19 


Pin 18 


Pin 11 


Pin 12 


TP-12 


Pin 11 


Pin 11 


of 


of 


of 


of 


of 


of 


of 


of 


MD7. 


MD14 e 


wD14. 


MD21. 


MD13. 


wD12. 


MD13. 


Pin 2 of MDIP. 


40 MILLISECONDS | 


ees ered cag aes 
-6V 


60 MILLISECONDS 


i a a oa 
-6V 


160 MILLISECONDS 


ov 
-6V 


140 MILLISECONDS 


ov 
wl SL 


140 MILLISECONDS 


ov 
-6v 


MILLISECONDS 


cab, seca te 
-év 


# MILLISECONDS 


ov 
rvs [i Seema (i a 


20 MILLISECONDS 
gees) aaroraes Va Gia 
10 MILLISECONOS 
ay q 
-6y 


10 MILLISECONDS 


ov > i aa 
“sv 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


Step 


Step 


Step 


Step 


Step 


Step 


Step 


Step 


Step 


14. 


15. 


16. 


17. 


18, 


19, 


29. 


ys 


23. 


Replace 


Replace 


Replace 


Replace 


Replace 


Replace 


Replace 


Replace 


Replace 


Replace 


MD7. 


MD14. 


MDS. 


MD21. 


wp13. 


uD12. 


MD1i2. 


up13 e 


upD1¢8 ° 
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TABLE 3-14 (Continued) 


Normal if Indication If Indication . 


34 aa par aa 


23 Measure the waveform at the indicated Proceed to Step 24. Replace MD29. : 
test point. re 
“Vv 
24 Measure the waveform at the indicated 34 MICROSECONDS Proceed Step 25. Replace MD21. 
teat point. ov 1 t 
‘LS LJ 
25 Measure the waveform at the indicated Pin 3 of MDI1S. spat pe as Proceed Step {| Replace MD19. a? Sy ee 
-|--test-point. se _ . aa ey ea } - 
za Ni Sj harms a 
28 Rotate the PCR switch from CIPHER to Pin 3 of MD16. 34 MICROSECONOS Step Replace MD16. 
SYNC and back to CIPHER to generate a 
Set pulse. ov, 
Pret bees 
27 Ground Test Point TP-9. Pin 12 of MD18. -6 volts Proceed Replace MD18. 
28 Ground test point TP-3; measure the volt- Pin 11 of MD17. -6 volts : Replace MD17. 
ages at the indicated test points. 
Pin 6 of wD11. 6 volts Proceed Replace MD11. 
29 Place a jumper wire between test point Pin 12 of MD17. maths ia Proceed Replace MD17 | 
TP-8 and test point TP-16; ground test : = and MD18. 
point TP-9 and press the BREAK pushbutton, ane j | 
38 Continuity check the card etch. Continuity Repair etch. 
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—~ COREE EN Helden 


i 


Remove card E-AJU 


Test Extender Card. 


TABLE 3-15.~—E-AJU (A11) DEFECTIVE MODULE REPLACEMENT (figs. 3-23 and 3-24) 


Ste Normal If Indication , 


and place it in the 
Place the Test 


Extender Card in the E-AJU slot. 


Place the PCR switch in the PLAIN posi- 


tion and the POWER switch in the ON 


position. : 
Press and release 


Type R characters. 
Type R characters 
Type R characters 
Type : characters 
Type R characters 
Type R characters 


Type R characters 


the SEND pushbutton. 
on the local TTY. 


on the local TTY. 
on the local TTY. 
on the local 


TTY 
on the local TTY. 
on the local TTY 

TTY 


on the local 


Ground pin 6 of mD2¢. 


Ground pin 6 of MD28. 


Ground pin 6 of MD2¢. 


Type R characters 


Type R characters 


Type R characters 


Type R characters 


on the local TTY 
on the local TrY 
on the local TTY. 

TTY 


on the local 


TP~2 

Pin 3 of MDS. 
TP-3 

Pin 19 of MDI16. 
TP-4 

Pin 11 of MDS. 


Pin 19 of MDI1S. 
Pin 11 of MD2@. 
Pin 2 of MD29. 
Pin 4 of MD19. 
Pin 12 of MD3, 


TP-7 
Pin 2 of MD11. 


TP-~8 


dir Me UR a 
oo ke t @auo 


j-? BAUD | 
# volts 


-6 volts 
8 volts 
~6 volts 


ov 
-tv 


vi S LS 
Tn eo) 


ge i a pas 
of f-1 gauo 
au 
| 1 sauo 


ne a oe 
| ft sauo 


Proceed 
Proceed 
Proceed 
Proceed 
Proceed 
Proceed 


Proceed 
Proceed 
Proceed 
Proceed 


Proceed 
Proceed 
Proceed 


Proceed 


to 


to 


to 


to 


to 


to 


to 
to 
to 
to 


to 


to 


to 


to 


Step 
Step 
Step 
Step 
Step 
Step 


Step 
Step 
Step 
Step 
Step 


Step 
Step 


Step 


12. 
13. 
14. 
15, 


16. 


17. 


18. 


If Indication 
is Abnormal 


Replace MD15. 


Replace MDS. 


Replace MDS. 


Replace MD16. 


Replace €wD17. 


Replace MD9. 


Replace MD19. 
Replace MD2@. 
Replace MD29. 
Replace MD19. 
Replace MD3. 


Replace MD4. 


Replace mD1il. 


Replace MD12. 
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TABLE 3-15 (Continued) 


Normal If Indication of In Indication 


18 Type R characters on the local TTY. E-AJS, TP-3 Proceed to Step 19. Replace MD7. 
34 a 
19 Type R characters on the local TTY. E-AJS, TP-8 ved Gs Proceed to Step 29. Replace MD14. : 
cheba 
29 Type ER characters on the local TY. Pins 2 and 11 of MDS. -6 volts Proceed to Step 21. Replace MD5. 
= 21 _Ground test point TP-5.. |. Pin 11 of MD11. + Proceed to Step -22. ‘Replace-MD11. - aa 
22 Generate data on the line by having the Tp-1 ee ES) ie Oe Proceed to Step 23. Replace MD1. 
remote KW-7 transmit. 
23 Generate data on the line by having the Pin 3 of MD2. ov Proceed to Step 24. Replace MD2. 
remote KW-7 transmit. J 1 pauD 
24 Place the PCR switch in the PLAIN ASYNC Pin 11 of MDS. we “LI Proceed to Step 25. Replace MD3. 
position and generate data on the line + f+ aav0 
by having a distant teletypewriter 
transmit, 
25 Type from the distant TTY. Pin 3 of MD18. er Hi Sol Replace MD18. 
ULSE 
WIDTH 
26 Ground test point TP-19. TP.7 -~6 volts Replace M04. 


27 Place a jumper wire between pins 1 and Pin 3 of MD21. ov Replace MD21. 
8 of MD21. wot LA - 


4 f~s Bauo 


28 Continuity check the card etch. Continuity Repair the etch. 
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TABLE 3-16.—E-AJT (A12) DEFECTIVE MODULE REPLACEMENT (figs. 3-21 and 3-22) 


Normal If Indication If Indication 


1 Remove card E-~AJT and place it in the Test 
Extender Card. Place the Test Extender 
Card in the E-AJT slot. 


2 Place the PCR switch in the PLAIN position 
and POWER switch in the ON position, 
Place the W.P.M. SPEED. SELECTOR switch in 
the 67 position, 
wt 
3 Measure the waveform at the indicated 11 of MD16. cet ar aa Proceed Replace MD16. 
test point. : 


4 Ground test point TP-12, Replace MD1,. 
5 Ground test point TP-12. Replace KD2. 
ze 
6 Ground test point TP-12, Replace MDS. 
7 Ground test point TP~-12, Replace MD5. 
8 Ground test point TP-12, Replace MD6, 
1280 MILLISECONDS 

ov 
9 Ground test point TP~12. it eas ee oe Replace MD7. 

+| 1920 MILLISECONDS a 
16 Ground test point TP-1. Pins 11 and 12 of mp8. -6 volts Replace MDS. ’ 
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TABLE 3-16 (Continued) 


Normal ; If Indication If Indication 


ll Press and release the SEND pushbutton Pin 3 of MDS. 140 MILLISECONDS Proceed to Step 12. Replace MD9. 
and type characters on the local TTY. — bk 
12 Type on the local TTY. 18 of MD16. Proceed to Step 13. Replace MD19. 
100 witisxconcs 
13 Ground pins 6 and 9 of MD11. 11 of €MD11, ~6 volts Proceed to Step 14. Replace MD1i. 
14 Ground pin 9 of MD12. 2 of MDI2. ~6 volts Proceed to Step 15. Replace MD12. 
15 Ground pin 19 of MD4. 3 of MD1S5. ae N Proceed to Step 16. Replace mMD15. 
-6v 
+ }— 34 MICROSECONDS 
16 Ground pin 18 of MD4, 11 of MD12, eos SL Proceed to Step 17. Replace MD12. 
Vv 
—| — 34 MICROSECONDS 
ov 
17 Ground pin 18 of MD4. 11 of MD13. Pr Se Rene eee Proceed to Step 18. Replace MD13. 
- be 34 MICROSECONDS 
18 Ground pins 6 and 7 of MD14. Pins 11 and 12 of MD14. | ~6 volts Proceed to Step 19. Replace MD14. 
19 Press and release the SEND pushbutton TP-19 § volts Proceed to Step 29. Replace MD21. 


and type continuous RY characters on 
the local TTY. 


2 MILLISECONCS 
29 Press and release the SEND pushbutton {-— —| Proceed to Step 21. Replace MD17. 


and type RY characters on the local TTY. ov 


-6V 


21 Ground pins 19 of MD16. Pin 12 of MD16. -6 volts Proceed to Step 22. Replace MD16. 
22 Continuity check the card etch. Continuity Repair etch. 
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TABLE 3-17.—E-AJW (A13) DEFECTIVE MODULE REPLACEMENT (figs. 3-27 and 3-28) 


a et Normal If Indication If Indication 


1 Remove card E-AJW and place it in the Test 
‘Extender Card. Place the Test Extender 
Card in the E-AJW slot, 


2 Place the PCR switch in the CIPHER posi- 
tion and the POWER switch in the ON 
position. 
Ground test point TP-9. Pin 3 of MD7. volts : Proceed Replace MD7. 
Measure the voltage at the indicated Pin 11 of MD28. volts Proceed Replace D296. 
test point. 

5 Measure the voltage at the indicated TP-5 volts Proceed Replace MD1i. : 
test point. _ 

6 Ground pin 6 of MD14. — Pin 11 of MD14. volts Proceed Replace MD14. 
Ground pin 6 of MD13. Pin 11 of MD14,. volts Proceed Replace MD13. 
Press and hold the SEND pushbutton and TP-9 Random zero levels Proceed Replace MD13. 
ground pin 6 of MD14. 

9 Press and hold the SEND pushbutton and TP-9 "Random zero levels Proceed } Replace MD13. 
ground pin 6 of MD13. : 

19 Rotate the ALARM TEST switch to the 1 @ volts Proceed Replace MD5. 
position. 

1k Rotate the ALARM TEST switch to the 2 ® volts Proceed Replace MD6. 
position. 

12 Rotate the ALARM TEST to the OFF position 2 of wDl. -6 volts Replace MD1. 
and press and release the SEND pushbutton. 

2 of MD21. -6 volts Replace M021. 
—| 7 BAUD i= 

13 Place the TD.STEP/CONTINUOUS switch in 11 of MD1. Replace MD1. 
the TD STEP position. 

14 Measure the waveform at the indicated 19 of MD2. fe- tseaun | Replace MD2. 
test point. a ce 

. tv 

15 Measure the waveform at the indicated 1g of MD3. hs 28 @AUD —| Replace MD3. 

test point, ov 
panel ae Meee a 
16 Measure the waveform at the indicated 1g of MD4. f-  seavo Proceed Replace MD4. 


test point. a Gee | 
-6v 
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Measure the waveform at the indicated 
test point. 
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TABLE 3-17 (Continued) — 


Normal If Indication If Indication 
Indication is Normal is Abnormal 
[- 36 BAYD — 
oe ae cee 
-6V: 


; fo" BAUD | 
el Ee 


Test Point 


Proceed to Step 18. Replace MD19. 


Ground pin 6 of MDS. 


Measure the waveform at the indicated 
test point. 


Pin 11 of MDS. Proceed Replace MD9. 


Measure the waveform at the indicated 
test point. 


Measure the waveform at the indicated 
test point. 


Press and release the SEND pushbutton. 
Measure the waveform at the indicated 
test point. 

Type RY characters on. the local TTY. 


Observe the condition at the indicated 
test point. 


Observe the condition at the indicated 
test point. 


Measure the voltage at the indicated 
test point. 


Observe the condition at the indicated 
test point. 


Measure the voltage at the indicated 
test point. 


Measure the voltage at the indicated 
test point. 


Ground pin 9 of MD21 and measure the 
voltage at the indicated test points. 


Continuity check the card etch. 


Pin 2 of me 
TP~4 

Pin 11 of MD15. 
TP-2 

Pin 2 of MD19. 


Pins 2 and 11 of 
upis. 


Pins 2 and 1i of 
MD17. 

Pins 12 of wmD16. 
TP-7 

Pin 12 of MD15. 


Pin 4 of MD11. 


Pin 8 of MD21. 
Pin 2 of MD26. 


6: 


a! F ios 


~ 7 @AUd —| 


= J 2 eaun — 


-6V 
Motion at a baud rate. 


Motion at a baud rate. 


Motion at a baud rate. 


-6 volts 


Motion at a baud rate. 


-6 volts 


@ volts 


-~6 volts. 
-6 volts 


Continuity 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Replace MDS. 


Replace MD1S. 


Replace wD15. 


Replace M09. 


Replace MD19. 
Replace MD18. 


Replace MD17. 


Replace MD16. 


Replace MDI16. 


Replace MD15. 


Replace MD11. 


Replace MD21. 
Replace MD2¢. 
Repair etch. 
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TABLE 3-18.—E-AJV (Al4) DEFECTIVE MODULE REPLACEMENT (figs. 3-25 and 3-26) : 
Ste Normal If Indication If Indication 


1 Remove card E-~AJV and place it in the 
. Test Extender Card. Place the Test 


Extender Card in the E-AJV slot. 


2 Place the PCR awitch in the CIPHER 
position and the POWER switch in the . 
ON position. oe i 
3 Measure the waveform at the indicated TP~-9 oe side Ee Proceed Replace wp1l. 
test point. Tl 1 @aUuD + 
4 Observe the waveform at the indicated Pin 3 of MD6. Noise Proceed Replace MD6 and 
test point. ‘ 4 ‘ MD7. 
5 Observe the waveform at the indicated Pin 3 of. MD13. Noise Proceed Replace MD13 and 
test point. MbD14. 
4 MICROSECONDS 
6 Measure the waveform at the indicated Pins 1, 4, 5, and Proceed Replace mp4. 
test point. 18 of MD4, ia ” 
| 1 BAUD | 
7 Observe the waveform indicated Random motion Proceed Replace MDS. 
test point. ov 
tv 
8 Observe the waveform indicated Random motion Proceed Replace MD12. 
test point. 1 fy eee oe 
-6v 
9 Observe the waveform indicated Pins 2 and,11 of Random motion Proceed Replace defective 
test point. , MD2, MD3,“MD9 and oe po module. > 
MD16 . -6vV 
16 Press and release the SEND switch and TP-3 Random motion Proceed Replace MD8. 
ground test point TP-7, . 
11 Press and release the SEND switch and Random motion Proceed Replace MDS, 
ground test point TP-5. ode 18 Nn [— 
eV 
12 Press and release the SEND switch and Random motion Replace MD1. 
ground test point TP-7. o 
wt LSU 
13 Press and release the SEND switch and Random motion Replace Dl. 
ground test point TP-5. a pf eee as 
~@ 
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Place the TD STEP/CONTINUOUS switch 
in the CONTINUOUS position. 


The following Checks the Line-Out 
function by alternately applying and 
removing ground on pin 3 of MDL5. 


line information. 


| ‘Checking LIIR, any operating mode with 


Checking LOOA, any operating mode with 


loop information 


at LOOD. 


Checking audible alarm dropping resistor. 


Checking despiking network LOON-2 DA-2 to 


loop remote card. 


Using ohmmeter reverse 


leads and check pin 6 to pin 5 as you 
would electrolytic capacitor. 


Checking Line-Output switch and loop-out 


current limiting resistors of DA~2 in any 


operating mode. 


Insert ammeter in Loop- 


Out circuit - Checking DA-3,. 


Check Loop-Out voltage - break condition 


from TTY. 


Continuity check diode. 


Continulty check the card etch. 


TABLE 3-18 (Continued) _ 


‘Pin 5 of MD15. 


Pin 8 and Pin 9 of 
MD15, 


Pin 6 and Pin 5 of 
MD26. 


Insert meter in line 
to printer coil - 
either side, 


Loop-Out cable to 
printer. 


Pine 3 and 4 of MDI6. 


Voltage level should 
alternate between +6 
and -2 volts, ap~ 
proximately 


Mark-spaceé transitions 


from Ground (8) to +6 
volts 


Mark space transi- 
tions from +6 to -2 
volts 


Should read 56 ohms, 
approximately 


Normal charge and 
discharge of capacitor 
and resistor in 
series if this is not 
sufficient check loop 
and LOON 2 for spikes 
or overshoot. None 
should be present 


Output current should 
be controlled roughly 
by switching to 26 
and 66MA on output 
switch 


-48 V 

£5% 

Low forward resistance 
and high reverse re- 
sistance 


Continuity 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed 


Proceed to Step 15. 


Step 


KAM-144B/TSEC 


If Indication 
is Abnormal 


Replace mD16. 


Check circuit etch; 
if correct, replace 
wD15. 


‘Check etch; if 


correct, replace 
Mp15. 


Check etch; if 
correct, replace 
MD15, 


Replace mD15. 


Replace MD29. 


Check Line-Out—Put 
switch and etch; if 
switch is functioning, 
replace module, 

Check switch by read- 
ing continuity from 
pin 26 of card to 
DA-2 pins 1, 2, 3 and 


Replace MDI9... 


Replace MD16. 


Repair etch. 
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Step 


TABLE 3-19.—E-AJY (A15) PLUG-IN ELEMENT CHECK PROCEDURE 


Normal If Indication 
P 


Observe the Time Standard output on the 
oscilloscope. 


RF OUTPUT 46.5 volts peak-to- 
peak with rise time 
of 9.25 microseconds 
and a frequency of 

1 megacycle. 


Proceed to Step 2 


nr 


Using a dual trace oscilloscope perform 
the following: 


(1) Place a reliable 1 MC source on one 
of the scope inputs and the defec- 
tive Time Standard 1 WC output on 
the other scope input. Synchronize 
the oscilloscope to the reliable 
1 MC SOURCE. 


(2) Observe the oscilloscope and check 
both traces for drift. 


(3) If Time Standard drifts to the right, 
adjust the FREQ ADJUST to the left 
and allow time for the output to be- 
come stable. 


(4) If the drift is to the left, adjust 
the FREQ ADJUST to the right. 


(5) If drift cannot be corrected, replace 
the Time Standard, 


KAM-144B/TSEC 
d 


If Indication 
is Abnormal 
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TABLE-3-28; -POWER SUPPLY - TROUBLESHOOTING PROCEDURE (fig. 3-35) 


Probable Cause(s) 


AC Operation 


1 Fuse opens. Shorted capacitor. Refer to Chart l. 
2 Output voltage not Open Transformer, Refer to Charts 2 
present at one of open diode or open through 5. 
the Power Supply transistor. 
test jacks. 
3 Poor Output regula— Defective Zener diode Refer to Charts 6 
tion. or defective tran- and 7, 
sistor, 
¢ 
4 Oscillations present High loop gain. Refer to Charts 11 
on output voltages. and . 
5 Ripple present on Open capacitor. Refer to Chart 13. 
output voltages. 
DC Operation 
1 Fuse opens, Shorted capacitor. . Refer to Chart l. 
2 Input voltage not Failure in the DC- Refer to Charts 8, 
present at one or to-DC converter. 9, and 19. 
more of the test \ 
jacks, 
3 Poor output regula— Defective Zener diode Refer to Charts 6 
tion, or defective tran- and 7. 
sistor. 
4 Oscillations present High loop gain. Refer to Charts 11 ‘ 
on output voltages. and 12. x 
5 Ripple present on Open capacitor. Refer to Chart 13. \ 


output voltages. 
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a3 
a4 -6VOLTS 
id ~18VOLTS 
on -34VOLTS 


VOLTAGES C 
ABNOR: 


CHECK CRIS, 
CAIs, CRIs. cule. Calv, cui 
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TURAN T1-VOLTAGES 


Orr 
POWER bonis 
T1-VOLTAGES 
rauranaia vnc pruace 


using 

OUMMETER 

CHECK 

FoR - 

OPEW DIODES 
REPAIR WITH AN OHMMETER 
BROKEN 
WIRE FORO 


eee eee 
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. = 


i 3 


| ea amen etens 
INDICATED 8 FIGURE 3-55 


- SET OUTPUT LOAD RESISTANCES TO 
SPECIFIED IN THE 


THE VALUES 
LOWING 


+6V CIRCUIT -6¥ Crecorr -18v CIRCUIT ~34 CIACU -63V CIRCUIT 
ser SET OUTPUT S£T OUTPUT seT SET OUTPUT 
Stan TO 4 OnmMs TO 600 Clthes 200 OHMS TO 380 OHMS 


USING ONMMETER 
CHECK FOR OPEN 
TRANSISTOR- (C-E) 


-53V CIRCUIT 


CuECK 
SRE CHART PROVED TO 
4 BE GOOD 
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( OEEHD ERIE KAM-144B/TSEC D 
; APPLY 24 VDC INPUT TO DRAWS EXCESSIVE 
Pi-Sto) Pi-T~) CURRENT 
A oe ee 
ee ae 
pi oe NE A LO INPUT OFF 
CHECK ALL OUTPUT * 
VOLTAGES 
Hey SSNOUE TR ENSER 
7 “ * BE SURE 
QurPur VOL TAGE -8 VOLTS PIN-S+)) PIN -74-) 
nant FOR 
COAD VARIATIONS 
CHECK CRIS _ARD 
bé : 
ONB OR MORE QUT eee Cm SHORTS 
6Y¥ CIRCUIT 6V CIRCUIT : C28, CRIS 
46¥ REMAINS - 6¥ REMAINS ‘ MA me ee soe 
CONSTANT CONSTANT Sonate. 
ASL AS LOAD LOAD C28, CRIS 
_ _f INCREASES -INCREASES - - “INCREASES SHORTED 
= FROM ROM 1 
TAMP TO 2 AMPS 0 150M, A. 
REPLACE DEFEC- 
TIVE PART 
ABOVE TEST 
RORMAE 
Srenem ee 
TEST READINGS SOURCE 2 QI2, ; 
SNORT 
CHECK Ki SOLENOID 
RELAY 
CHECK CR25 
FOR SHORTED 
OR OPEN CONDITION 
REP’ 1S 
coal TRansig TOR 1S LocateD 
NPIS HOT A CONCLUSIVE TEST 
TO CHECK VOLTAGES APPLY Dc. 
WITHIN REGULATOR CIRCUIT. INPUT VOLTAGE 
TO ISOLATE A 
POOR TRANSISTOR IT 1S 
NECESSARY TO MEASURE INDIVIDUAL 
CURRENT GAINS 
CHECK VOLTAGE 
ACROSS QI! AND 
Tauren 
TT SHOULD READ NOTE t, If {5 NOW ASSUMED THAT 
RNS. THE INVERTER OPERATES PROPERLY 
47: VOLTS ON AC INPUT VOLTAGE - 
CONTINUED CHART 0 
Chart 7 
me RUELOG NT Acheenne Chart 8 ORIGINAL T 04 
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REMOVES D.C. 
InrutT 


IF CHECKER 
NOT AVAILABLE 
REPLACE 


TRANSISTORS 
ONE AT A TIME 


FOR SHORTED 
WINDINGS 


REMOVE D.C. INPUT 


CHECK FOR 
POOR SOLDER 
CONNECTIONS 


CHECK R11, R36 
R38 FOR HIGH 2 
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SOME BENT AL. KAM-144B /TSEC 


APPLY INPUT POWER 
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Figure 3-29.--Low~Speed Flip-Flop Module, Schematic Diagram. 


ORIGINAL 


KAM-144B/TSEC 


136 


DOCID: 3559657 


KAM-144B/TSEC 


wf 


8 7 
LOGIC SYMBOL 


cs 
120 


NOTE ‘UNLESS OTHERWISE SPECIFIED 
ALL RESISTORS ARE 1/4W,+ 5% 
ALL RESISTANCE VALUES ARE 

IN OHMS 


? 8 ut $ ALL CAPACITANCE VALUES ARE 
+6V IN MICROMICROFARADS 
ALL TRANSISTORS ARE 2NI301 
ALL DIODES ARE wE9S 
0n007840 
COLOR: LIGHT PINK 


Figure 3-39.—Medium-Speed Flip-Flop Module, Schematic Diagram. 
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Figure 3-32.—Three-Input NOR Gate Truncated Diode Module, Schematic Diagram. 


ORIGINAL 1 3 8 


DOCID: 3559657 


KAM-144B/TSEC 


@+rterye+eeetee O+ + 9+ + GO + + 


6 > D/A 
16 wo, 1 
@+o+eoe+er+-eoe+r+e+@oe+@ + @ y 
LOGIC SYMBOL LOGIC SYMBOL 
NOTE ; UNLESS OTHERWISE SPECIFIED; 
ALL RESISTORS ARE I/4W, °5% 
ALL. RESISTANCE VALUES ARE !N OHMS 
ALL CAPACITANCE VALUES ARE IN MICROMICROFARADS 
ALL DIODES ARE IN695. af 
ON00784 
COLOR: GREY 
12 9 14 7 6 5 4 2 : 
Re R4 { 
100K 240K : en 
4 oY 
CRI cR2 CR3 CRE CRS CRE 
ct RI c2 R3 RS cs c4 RG RT cs cé Rs 
510 13e 810 13K 13K 510 510 13K 13K le 510 13K 
c) 3 8 6 9 3 20 atx ure 
! 10 ‘ ' 16 17 { i ‘ . UNLESS OTHERWISE SPECIFIED; 
ANDO I AND 2 AND3 ANO 4 AND 5 ANOG 80 ALL RESISTORS ARE i44 w,t 5% 
. aya ALL RESISTANCE VALUES ARE IN OH 
TRUTH TABLE 40 


MS 

ALL CAPACITANCE VALUES ARE IN MICROFARADS 
ALL TRANSISTORS ARE 2N404 | 

0N007846 


COLOR: MEDIUM BLUE 
Figure 3-33. —AND Gate Module, Schematic Diagram. Figure 3-34. —Digital Analog No. 1 Module, Schematic Diagram. 


ORIGINAL. 1 39 


DOCID: 3559657 


KAM-144B/TSEC : 


@orere+e yee te re Or+rOt+ Oe + @ 


++@+++@t+ ++ ++ + + © + @ 


eee 
annem ff = ff nine sence ate 


LoGic sYMBOL 


> nO. 3 


COGic SvMBOL 


NOTE; UNLESS OTHERWISE SPECIFIED, 


~ “AGE ‘CAPACITANCE VALUES ARE’ IN MICROFARADS 
ALL ONMODES ARE INS7SB 


On007848 
COLOR: LIGHT /MEDIUM BLUE 


R2 
120 


120 
40 80 
tl 
30 MH 
R4¢ 
30 
+¢6v 70 s 
* crt 
- aa 
to 
RI 
1 oO 1.8K, Y_W 
28.7, Vawti% 
2 
ZF K +6v 0 ct 
GRD BO - 0.08 
NOTE: 
UNLESS OTHERWISE SPECIFIED; 
ALL RESISTORS ARE IN OHMS 
ALL RESISTORS ARE 1/4w, 25% . 
ALL CAPACITANCE VALUES ARE IN MICROFARADS 6Ro 7? 
ALL TRANSISTORS ARE 2N404 
0N007897 
COLOR: LIGHT BLUE 
Figure 3-35. —Digital Analog No. 2 Module, Schematic Diagram. Figure 3-36. —Digital Analog No. 3 Module, Schematic Diagram. 
~EONFIOENTIAE ORIGINAL 1 40 


DOCID: 3559657 


a 


KAM-144B /TSEC 


AMPLIFIER 
10 


LAMP DRIVER 


Lost SYMBOL 


LOGIC SYMBOL 


-6V 
O01 
2.2K 
106 O99 
INPUT INPUT 
NOL 


R4& 
390 
Ca OO 
foureur {1 [| 2 ou 3 8 


TRUTH TABLE + 6V GRD 


NOTE: UNLESS OTHERWISE SPECIFIED 
ALL RESISTORS ARE i/4w,i5% 


NOTE: UNLESS OTHERWISE SPECIFIED 
ALL RESISTANCE VALUES ARE IN OHMS 


\- ALL RESISTORS ARE 1/aw,t5% 
ALL RESISTANCE VALUES ARE IN OHMS 
ALL CAPACITANCE VALUES ARE IN MICROMICROFARADS GRO ALL TRANSISTORS ARE 2N404 
ALL TRANSISTORS ARE 2N404 A ONn007839 
PINS 10 AND 12 USED ONLY TO DRIVE REMOTE UTH TABLE 
CONTROL, UNIT LAMP DRIVER. 


COLOR: DARK PURPLE 
FOR AMPLIFIER APPLICATION: JUMPER PIN2 
TO PIN4 (A) ANO/OR PING TO PINS (8). 
FOR LAMP DRIVER APPLICATION: GROUND 
PINS 5(A) AND/OR 7(8), 
ONOO7838 
COLOR: MEOWUM ORANGE 


Figure 3-37.~-Power Amplifier/Lamp Driver Module, Schematic Diagram. Figure 3-38. --Remote Control Unit Lamp Driver Module, Schematic Diagram. 
om GSN ERT = 


ORIGINAL 1 A 1 


DOCID: 3559657 < - : ; , ar . . Sy este 4 : 


KAM-144B /TSEC 


LOGIC SYMBOL 


° 


REF LOGIC SYMBOL 


3 2 { 

FOR LOOP INPUT APPLICATION JUMP 

PIN ? TOPING i 

FOR LINE INPUT APPLICATION JUMP ; a 
: _ PINS TO_PIN2 ; 6 OSES 

+6V 
Ri C2 

+ 6V 2.7K 0.010 Q 


. i (4 : 
IN - + we 
30 ; 
SEE NOTE O 1 OUT 
Qe2 
2nt302 


RE 
OK 
2 O 
-24V 
cs 
3.3 
5 eel | A 
LJ 
6RO NOTE: 
-6v.(« UNLESS OTHERWISE SPECIFIED: 
ALL RESISTORS ARE 1/4W, 15% 
NOTE: ALL RESISTANCE VALUES ARE IN OrMS 
UNLESS OTHERWISE SPECIFIED, ALL CAPACITANCE VALUES ARE IN MICROFARADS 
ALL RESISTANCE VALUES ARE IN OHMS ALL TRANSISTORS ARE 2N404 
ALL RESISTORS ARE t/aw,t+5% ALL DIODES ARE iN695 
ALL CAPACITANCE VALUES ARE IN MICROPARADS PIN 3 IS A DUMMY PIN, USED ONLY TO TIE : 
ALL TRANSISTORS ARE 2N409 MOD. TO MOTHER BOARD ' 
DIODE CRI IS TYPE IN457 On007844 
COLOR: ANTIQUE WHITE COLOR; MAROON 
Figure 3-39. — Loop Input/Line Input Module, Schematic Diagram. Figure 3-49. —Set Driver Module, Schematic Diagram. : 
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Figure 3-41. ~One Shot/Schmitt Trigger Module, Schematic Diagram. 
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Figure 3-42. —Special One Shot Module, Schematic Diagram. 
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Figure 3-43. —Noise Gate Module, Schematic Diagram. Figure 3-44, —Noise Generator Module, Schematic Diagram. : : 
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Figure 3-45. —Noise Amplifier Module, Schematic Diagram. 
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Figure 3-46. —Time Delay Module, Schematic Diagram. 
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Figure 3-47. —Relay Driver Module, Schematic Diagram. 
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Figure 3-49. —~Two-Wire Loop Adapter Unit, Schematic Diagram. 
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Figure 3-51. —KG Test Adapter and Extender Card. Figure 3-52. —KG Test Printouts. 
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Figure 3-53. —Interconnection Wiring Diagram (sheet 4 of 6). | 
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Figure 3-57. —Kkey-Genewates-Overall Logic Diagram (sheet 3 of 3). 
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